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PROCEEDIL NGS (9:07 a.m)

M5. NASHMAN. The conflict of interest statenent.
The foll owm ng announcenent addresses conflict of interest
i ssues associated with this neeting, and is made part of the
record to preclude even the appearance of an inpropriety.

The conflict of interest statutes prohibit special
government enpl oyees from participating that could affect
their or their enployer's financial interests. To determ ne
if any conflict existed, the agency reviewed the submtted
agenda and all financial interested reported by the
commttee participants. It was determ ned that no conflicts
exi st ed.

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
an FDA participant has a financial interest, the participant
shoul d excuse him or herself from such involvenent, and the
exclusion will be noted for the record.

Wth respect to all other participants, we ask in
the interest of fairness that all persons making statenents
or presentations disclose any current or previous financial
i nvol venment with any firm whose products they nay wish to
coment upon.

The appointnment to tenporary voting status.
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Pursuant to the authority granted under the Medical Devices
Advi sory Comm ttee Charter, dated Cctober 27, 1990, and as
amended April 20, 1995, | appoint the follow ng people as
voting nmenbers of the Othopaedics and Rehabilitation
Devi ces Panel for the duration of the neeting on Decenber 11
and 12, 1997: Cato T. Laurencin; Mchael J. Yaszenski,
Edward Y. Cheng; Leon J. Wbler, who has already left the
nmeeting for the day; Joseph E. Hale; Janine Janosky; D.
Casey Kerrigan; and Harold W1 kinson. Additionally, I
appoi nt the foll ow ng people as voting nenbers of the
Ot hopaedi cs and Rehabilitation Devices Panel for Decenber
12, 1997: Thomas W Bauer and Davi d Hackney.

For the record, these people are special
gover nnment enpl oyees, and are either a consultant to this
panel, or a consultant or a voting nmenber of another panel
under the Medical Devices Advisory Commttee. They have
undergone the customary conflict of interest review. They
have reviewed the material to be considered at this neeting.

Al so because the position of panel chairman for
the Orthopaedics and Rehabilitation Devices Panel is current
vacant, | appoint Barbara D. Boyan to act as tenporary
chairman for the duration of the Othopaedics and

Rehabilitation Devices neeting on Decenber 11 and 12. For
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the record, Dr. Boyan is a special governnent enpl oyee as a
voting nmenber of the Othopaedics and Rehabilitation Devices
Panel. Dr. Boyan has undergone the customary conflict of
interest review, and she has reviewed the material to be
considered at this neeting.

This is signed D. Bruce Burlington, Drector for
the Center of Devices and Radi ol ogi cal Health, and dated
Decenber 4, 1997.

Also for the record, this statenent was signed
yesterday, and | failed to read that it had been signed.

One nore point of interest. The Federal Register
noti ce dated Novenber 25, 1997, stated that there would be a
cl osed session at this neeting between 8:00 a.m and 9:00
a.m For the record, that closed session existed only
between 8:30 a.m and 9:00 a. m

Before getting started, | would like to introduce
t he panel nenbers who are here hel ping us today, who we
truly appreciate. For ny own ease, |I'mgoing to just read
the list of panel participants in al phabetical order: Dr.
Bar bara Boyan, who is a biologist, and al so chairperson for
this neeting; Dr. Doris Hol eman, who is the consuner
representative for the neeting; Dr. Cato Laurencin, an

ort hopaedi ¢ surgeon; Dr. M chael Yaszenski, an orthopaedic



surgeon; Dr. Thomas Bauer, a pathol ogist; Dr. Edward Cheng,
an orthopaedi ¢ surgeon; C ndy Donescus, who is the industry
representative acting for today's portion of the neeting;
Dr. David Hackney, a neuroradiologist; Dr. Joseph Hale, a
bi onechani stician; Dr. Jani ne Janosky, a biostatistician;
Dr. Casey Kerrigan, a physiatrist; and Dr. Harold W1 ki nson
a neurol ogi st.

Also at the table is Dr. Celia Wtten, the
Division Director for the General and Restorative Devices
Br anches.

DR. WLKINSON:. Could I just correct one thing?
"' m not a neurol ogi st.

M5. NASHVAN: |'msorry, a neurosurgeon. |'mvery
sorry for the discrepancy. | owe you one. | knowthat is
the gravest of insults.

At this point | will turn the nmeeting over to Dr.
Bar bar a Boyan.

Agenda Item: Open Public Hearing

DR. BOYAN. At this time | wuld |ike to open the
public hearing. At this point, is there anybody in the
audi ence that would Iike to address the panel on any of the
subjects that are for today's session? W ask that al

persons addressing the panel cone forward.
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Ckay, looking for a show of hands and not fi nding
any, we will proceed. | would Iike to introduce M.

Dillard, who will make a statement to the group.

MR. DI LLARD: Good norning, |adies and gentlenen,
panel nmenbers. | would Iike to thank you once again for
com ng and participating today, Decenber 12, for the
O hropaedi cs and Restorative Advisory Commttee hearing. On
behal f of the Division of General and Restorative Devices, |
woul d li ke to update the panel and the audi ence about what
has occurred since the last tinme this panel net.

A coupl e of changes in the division; we have added
quite a few personnel since the last tinme we got together.
We are one of the divisions that is grow ng, certainly not
by | eaps and bounds, but by a couple of individuals.

We still are divided into four branches: the
Restorative Devices Branch; Mrie Schrader is current the
branch chief of that branch; Mark Ml kerson(?), the
Ot hopaedi cs Branch chief. Those are the two branches that
this panel actually covers. W also have in the division,
the Plastic and Reconstructive Surgery Branch; Steven Rhodes
is the branch chief; and the General Surgery Devices Branch,
and Dr. Ceorge Jan is the branch chief.

Towards the end of this I"mgoing to tell you
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about one of the other very interesting devel opnents that we
have had since the last tinme we got together. W have added
one nore branch.

One of the other additions of note is Dr. Worly
Pani ch(?), who has been added in the restorative devices
area. She is a recent addition as a nedical officer. One
of the other nedical officers is Bob Geenberg in the
General Surgical Devices Branch area. He is actual an
intern that has joined us very recently, and we are
certainly glad to have his efforts al so.

We don't anticipate over the next year, to
particularly grow. R ght nowthe hiring situation within
the agency is pretty much nonexistent. So we are hoping
that we can at | east keep the current staffing | evel, and
continue to nove forward.

At the last panel neeting, if you renenber, we net
June 9 and 10. You considered three PMAs. They were pre-
amendnents PMA devi ces that has been called for PMA under
Section 515(b). They were P960053, Advanta Ot hopaedi cs,
the Braun Cutting Trapezi um Metacarpal Prosthesis; P960054,
J and J Professional, the Pol ydowel (?) Constrain Liner; and
P960047 from Osteonics(?) Corporation, the Constrai ned S-

tabul ar(?) Insert.



Al three of these PMAs, after your
recommendati ons and your assistance, your all approved in
180 time frame. It was right about actually 179 or 180
days, so we squeaked in right under the gun. W certainly
appreci ate your efforts on June 9 and 10.

The interesting piece of information -- actually a
couple -- that | wanted to just highlight you to is since we
met last tinme, we have added the Neurol ogy Devices Branch
within the D vision of General and Restorative Devices. The
Neur ol ogy Branch was housed in the Division of
Car di ovascul ar, Respiratory and Neurol ogy Devices up until
the first part of October.

One of the reasons | think the Neurol ogy Branch
shifted was that there were a |lot of reviews that were
happeni ng bet ween a nunber of our branches and the Neurol ogy
Devi ces Branch in conbination. W thought that we m ght be
able to gain sone efficiency in adding it in our division.
That seens to be going pretty well, although it was a | ot
nmore work | think, than we kind of expected at first.

The other piece of information, and it has been
tal ked about a little bit, and I think you will continue to
hear nore is the FDA Moderni zation Act was passed.

President Cinton signed it in Novenber. [t goes into



effect md part of February. The FDA Moderni zati on Act has
quite a few changes in it, and they are too extensive to
actually go through today, but I think by the tinme we get
together next time, we will have that in training, and we
m ght al so be able to put sonething together for an open
session to highlight sone of the activities that are
particularly appropriate for this panel and for our

di vi si on.

To hi ghlight though, one of the overriding thenes
in the noderni zation act is one of cooperation between the
FDA and industry. | think you will see on the panel, much
nmore interaction, sone that has already begun actually,
bet ween FDA personnel and the industry that we regul ate.
That m ght also translate into other interactions that you
may have with the division in helping us earlier on
appl i cations.

Wth that, if there are any questions, | would be
happy to entertain them If not, I'lIl turn it back to Dr.
Boyan.

DR. BOYAN. Thank you very nuch, M. D llard.

Are there any ot her speakers that wi sh to speak?
Since there are no other speakers in this open public

hearing, we will now proceed to the open committee



di scussi on and di scussion of the first PMA being presented
before the panel today, which is the Prenarket Approval
Application fromdiatech for ADCON-L Anti-Adhesion Barrier
Cel .

| would Iike to remnd the public observers at
this nmeeting that while this portion of the neeting is open
to public observation, public attendees may not participate,
except at the specific request of the panel.

We are now ready to begin with the sponsor's
presentation. | would like to ask that each speaker state
his or her nane and affiliation to the firm before begi nning
the presentation. W have allocated one hour to this
sponsor presentation.

Agenda Item: Open Session - Gliatech®"s ADCON
Spinal Anti-Adhesion Barrier Gel - Manufacturer
Presentations

DR. SILKAITIS: Good norning. M nane is Raynond
Silkatis. | amVice President of Medical and Regul atory
Affairs for Giatech. | wll be providing an introduction,
t he agenda for our presentation, and introduce each of the
speakers before the panel.

On behalf of Giatech | would like to start the

presentation by thanking the Food and Drug Adm nistration
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for granting expedited review to this premarket approval
application, and especially to the FDA review teamfor their
diligence and hard work during the review process so that we
may be here today. W wel cone the opportunity to have our
premar ket approval application considered by the Othopaedic
and Rehabilitation Devices Panel this norning.

To famliarize the panel with the conpany,
Giatech is a health care conpany specifically engaged in
the research and devel opnment of products based on the
properties of glial cells for treatnment of Al zheiner's
di sease and cognitive disorders. diatech's ADCON
t echnol ogy was derived fromour research of glial cells; in
particular, glial scar.

Fromthis research, ADCON-L anti-adhesion barrier
gel was devel oped, which acts as a physical barrier to
peridural scar and adhesi ons around nerves around nerves
after | unbar surgery procedures.

The product that you see on the left is under
review. ADCON-L gel, which contains dextran sulfate, a
porcine derived gelatin, and buffered saline is contained in
the tube on the lower right. To apply the product to the
surgical site, there is a sterile applicator, which is

attached to the tube. The packaging that you see there is
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t he package that is used to distribute the product in Europe
and around the worl d.

As you can recogni ze, the product is not a spinal
inplant in the sense that it is to support physical
structures, and may renmain in the body for years, rather,
ADCON- L gel absorbs within four weeks. So ADCON anti -
adhesion barrier gel is an absorbabl e device indicated for
use to inhibit post-surgical peridural fibrosis and
adhesions, scar, and the resultant clinical sequel ae.

We are requesting the panel to recommend this
product for approval based on the scientific evidence that
we W ll present to you today.

| would now like to take a few nonents to review
the agenda. Qur programthis norning will obviously consi st
of this introduction. Next there will be an overview of the
probl em of adhesi ons and the devel opnent of ADCON-L to sol ve
this problem The clinical relevance of peridural fibrosis
will be presented by Dr. David Spencer, Associate Professor
of Orthopaedic Surgery at the University of Illinois.

This will be followed by a review of the pre-
clinical effectiveness and safety studies that led to the
initiation of the clinical studies, and that will be

presented by Dr. John Todhunter, D plomate, Anerican Board
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of Toxicol ogy, SRS International.

Now prior to the discussion of the pivotal study,
we Wil review the techni que used to evaluate the primary
effectiveness variable, and that is scarring, so that the
assessnment of peridural scar by magnetic resonance i nmagi ng
wll be presented by Dr. Jeffrey Ross, Head, Radi ol ogy
Research, the C eveland dinic Foundati on.

Then we will have the results of the pivotal
clinical study presented by Dr. Russell Hardy, Professor of
Neur osurgery, Case Western Reserve University.

In addition, we have supplenental information. A
brief overview of this will be presented by Dr. Derrick
McKi nl ey, Medical Director of Aiatech. The suppl enenta
information consists of U S. study interimresults, and that
w Il be presented by Dr. Donald Johnson, Medical Director
Carolina Spine Institute. Further, we have post-study
surveillance on the pivotal study, which is |onger term
data, and that wll be presented by Dr. Derrick MKinl ey.

In addition, we have a surgical video of
reoperation cases of patients that have been treated with
ADCON and not treated with ADCON. That will presented by
Dr. Francois Porchet, Associate of Neurosurgery, Centre

Hospitalier, Universitaire Vaudois. Finally, we will have
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summary conclusions that will be presented by Dr. Derrick
MeKi nl ey.

So to begin the presentation, I would like to
invite the next speaker this nmorning, Dr. David Spencer. He

is an orthopaedi c surgeon at Lutheran CGeneral Spine Center,

Par kridge, Illinois.

DR. SPENCER:. Good norning. |'mDr. David
Spencer. |'man orthopaedic surgeon fromthe University of
Illinois. | have no financial conpensation fromthe
conpany, however, | do own shares in the conpany that |

purchased privately.

We are tal king today about peridural fibrosis,
which is a natural consequence of the surgical insult of
| umbar disc surgery. Lunbar disc surgery is the gold
standard for the treatnent of sciatica due to disc
herniation. Sciatica due to disc herniation is one of the
nmost commonly performed, and nost successful operations that
we can performon the |ower back at this tine.

It is ny contention that scar tissue can affect
t he neurodynam cs of the nerve root by adhesion of the nerve
root to the spinal canal, which can adversely affect the
outcone, and al so conplicate reoperation. Peridural

fibrosis tethers nerve root dura and conplicates any repeat
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surgery, nmaking the nerve roots nore vulnerable to injury,
dural tears, and subsequent arachnoiditis.

In 1983, | published a study that identified the
Hof fman |iganments as a nesentery that attaches the norma
nerve root into the spinal canal. Hoffman |iganments, by the
way, were originally described in 1897, and no clini cal
significance had been attached to themuntil we analyzed
their relevance to sciatica.

On the right-hand side you can you see a disc
herni ation that protrudes into the spinal canal and deforns
the nerve root. |If the nerve root is tethered by Hoffman
i ganents, tension is developed in the nerve root; pressure
on that nerve root over the apex of the disc herniation
produces edema, ischem a, and nmechani sm of sciatic pain.

The positive straight leg raising test is the nost
significant clinical indicator of sciatica due to disc
herni ati on, because when the straight leg is raised, tension
is applied to the nerve root. If the nerve root is already
under tension by virtue of the disc herniation protruding
agai nst the nerve root, you have limtation of straight |eg
rai sing, and increased pressure on the disc herniation from
t he mechani sm of increased tension.

Qobvi ously, any scar tissue that enconpasses the
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nerve root can be nore tenacious than the Hoffman |iganents
in the first place, and therefore, make the nerve root nore
vul nerable to any deformations of the nerve root by any
subsequent disc bul ging or disc herniation.

There are just two slides that just depict scar
ti ssue invading the | am notony defect and surroundi ng the
dural and the nerve root on the | evel of the hem | am notony
side. On the right-hand side is the dog specinmen that shows
the scar tissue in a cross-sectional view.

There has been considerable effort in trying to
reduce peridural fibrosis, analyze the scar tissue, and cone
up with a nechanismto reduce the anmount of scar tissue that
inevitably fornms. 1In 1983, as | say, | published the
Hof f man | i ganment study. Subsequent to that | did extensive
studies on high uranic acid as a bi o-absorbable gel to
nodul ate scar tissue. In nmy opinion, the peridural fibrosis
is a potential cause of post-operative pain, and is a
significant conplication in reoperation, or potential
conplication in reoperation.

Recently, a study was perfornmed using an MRl scan
to evaluate patients with recurrent radicular pain, and
there was a correl ati on between the anmount of scar tissue on

a post-operative MRl scan, and radicular pain. Most
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clinicians are famliar with the scenario where a patient
has recurrent or residual sciatic painin their leg. An M
scan is obtained. There is no evidence of any residual or
recurrent disc herniation, so the report cones back
peridural fibrosis and scar tissue.

This is a paper that correlates that finding.

Qovi ously, before MRl scans were avail able, we had very few
means of non-invasively evaluating scar tissue, and
therefore, the literature prior to MRl scans does not
confirmor refute the scar tissue aspect, because there was
no way to non-invasively inmage it.

Qovi ously, lunbar | am nectony surgery, being the
nost conmon operation in the United States, has a
significant inpact. |[If 10 percent of the patients who have
an initial |amnectony operation require a subsequent
operation at sone later date, the effect of the post-
operative scar tissue on that percentage of patients is
significant.

Previous attenpts to nodify the scar tissue have
provoked | ots of efforts at mninmally invasive procedures.
M crodi scectony is described as a surgical procedure that
tried to mnimze the surgical field, but provide the sane

relief of sciatica by disc herniation renoval. Scar tissue
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still forms after m crodi scectony surgery.

Chenonucl eol ysi s, percutaneous nucl eotony, | aser
di scectony -- these are all mnimally invasive procedures
that were notivated in part to try to find a techni que for
relieving sciatic pain wi thout an open operative procedure
and the associated scar tissue that fornms fromit. None of
t hose have proved to be as effective as open surgical
di scectony, which is still the standard of care.

By the sane token, there is no nedication that we
can give -- steroid, anti-inflamuatory nedications -- there
has been no effective technique that we currently have
avai l abl e to reduce scar tissue follow ng the standard
accepted operation.

So in summary, for 15 years | have been | ooking
for a sterile, biodegradable gel that will fill a |am notony
defect follow ng surgery, that would inhibit, to a certain
extent, the scar tissue that forns. It would be resorbabl e,
and reduce the anobunt of pernmanent scar tissue that was in
the patient follow ng the surgery.

So for exanple, the | am notony defect, instead of
being filled with hematoma and scar tissue, you put ADCON L
on and the ADCON-L perneates the neural canal. It is not

just a layer on top, it perneates the neural canal at the
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site of the surgery, and hopefully reduces the anmount of
peridural fibrosis and scar tissue that forns.

On the right is a rat | am nectony nodel that shows
the | am nectony defect of the spinal cord, at two weeks, the
scar tissue. Wth ADCON-L, a m nimal anmount of scar tissue
over the | am nectony defect at two weeks.

So peridural fibrosis is a natural consequence of
| umbar disc surgery that can have an affect on sone patients
foll ow ng surgery, and has an affect in nost patients if you
are having to do reoperation on those patients at the |evel
of the surgery.

It is ny opinion that if a procedure can be
performed that can reduce that scar tissue, thenit is a
significant advancenent in the surgical treatnent of
sciatica due to disc herniation

So I"'mgoing to turn over the podiumnow to Dr.
Todhunter, who is going to talk about the pre-clinical
ef fectiveness studies of this absorbabl e gel.

DR. TODHUNTER  Good norning. | have been asked
to briefly review the pre-clinical safety and efficacy data
on ADCON-L. | ama consulting toxicologist with SRS
International. diatech is a client of SRS International,

but neither | nor the conpany have any other financi al
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i nvol venent with the diatech.

A nunber of pre-clinical safety and efficacy
studi es were done on ADCON-L prior to its use in clinical
trials. These included of course the types of studies that
are suggested in the Bl uebook Menorandum as well as rat and
rabbit | am nectony studies. The |am nectony studies mmc
the intended clinical use of the product, and | believe are
the best and nost rel evant types of studies for eval uating
its pre-clinical safety and efficacy. The studies that |'m
going to talk about were all conducted in accordance with
GaP

Now the slide on the right lists a nunber of
standard studi es recomended for resorbable devices in the
Bl uebook Menorandum As can be seen, these particul ar
studies for their particular endpoints gave a reasonably
unanbi guous safety signal, at least at the pre-clinica
| evel .

Al so included the standard Bl uebook set are a
coupl e of other studies which were conducted, and in
interpreting these particular studies, the | aboratory which
conducted the studies did not take into account the
resorbabl e nature of ADCON-L, nor for the derma

sensitization study; certain uncontrolled differences in



20
ani mal handling and dosing. So as a result, for both of
these sets of studies, nornal resorption events were
reported as irritancy or a sensitizer reactions or possible
sensitizer reactions.

In addition, treatnent-rel ated, as opposed to
substance-rel ated di fferences confounded the interpretation
of the dermal sensitization study.

The results of these studies and the underlying
data were reviewed by an outside group of toxicologists,
pat hol ogi sts, and i nunol ogi sts. | was one of the review ng
t oxi col ogi sts. The consensus of this independent, third
party review was that the findings of the studies were
basically due to the process of resorption, as well as
treatnent differences in the dernmal sensitization study, but
were not due to irritant or sensitizing properties of ADCON-
L

Now in order to confirmthat consensus view,
addi tional studies were designed in cooperation and
di scussion wth the Food and Drug Adm ni stration, and they
were conducted. One of these was a hypersensitization study
whi ch used a better nethodology for this particular product,
whi ch all owed for good control of treatnent differences, and

the use of nore controls, including a positive control, than
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did the original dermal sensitization study. In this study,
ADCON- L was not denonstrated to be a sensitizer

The ot her study was an acute subcutaneous toxicity
study. This study | ooked at imrunol ogi cal sequel ae by
m cr opat hol ogy of relevant organs. It also | ooked of course
for what was going on at the inplant side, and for systemc
toxicity. In this study, there was no evi dence of
i mmunol ogi cal sequel ae. There was no system c toxicity, and
there were no adverse tissue reactions seen at the
subcut aneous i nplantation sites.

So in short, when you revisited the issues with
appropriately designed and well controlled studies, ADCON L
gives a strong safety signal

Now t his conclusion is reinforced when one | ooks
at the results of the rat and the rabbit | am nectony
studies. Now these, as | indicated, are a conbination of
safety and efficacy studies which mmc the intended human
use, and in my opinion, are the nost significant and
appropriate studies for examning the pre-clinical safety of
a product like this one.

These are fairly large studies. There are 128
rats involved; 80 rabbits. They have a long followup. It

is up to 26 weeks. Now that is about six or seven tines
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| onger than the resorption tinme of ADCON-L in these studies,
whi ch occurs within four weeks.

For both species, one sees normal wound heal i ng,
no adverse tissue reactions, and an inhibition of peridural
scarring, which is very significant. There are the nean
peridural scar scores for rat |amnectony and for rabbit
| am nectony. One can see that there is a very strong
effect, and it is very high statistical confidence on that.

In closing, | would like to sunmarize by saying
that the pre-clinical data, which we have just | ooked at,
indicate that ADCON-L is safe, and woul d be expected to be

effective for its intended use, and this of course at the

pre-clinical level. It does not produce adverse tissue
reactions. It is not systemcally toxic. It wasn't
antigenic or inmmunoreactive. It did effectively inhibit

peridural scarring in the rat and rabbit |am nectony nodels.
As | said, this is pre-clinical data. This
particul ar prediction of safety and efficacy, has, at the
present, been confirmed by the results which will be
di scussed fromclinical trials with ADCON-L
Wth that, | would like to introduce Dr. Jeffrey
Ross, who w Il talk about the MR inmaging.

DR. ROSS: Thank you very nuch. Good norning.
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|'mJeff Ross. |'ma consultant for diatech, however, | do
not own stock in the conpany. | was the neuroradiol ogi st
for both the pivotal European trial, and the U S trial. |
have authored nultiple publications on MR imaging of the
spine, and particularly the post-operative spine, and co-
edited the book, "MR Imagining of the Spine."

The purpose of this talk, brief as it is, is two-
fold: to give an overview of the proven utility of MR in
t he eval uati on of epidural scar; and secondly, to nore
specifically define the MR protocol used in the pivotal
st udy.

As you can see on the slide on the left, the
l[iterature has repeatedly shown the validity and
reproducibility of MR in assessing not only disc herniations
and the presence of scar with disc herniations, but the
presence of scar by itself. This has been shown in these
studies relative to surgical findings. Epidural scar is
clearly identified by three nonths post-operatively.

If we ook nore closely at sone of these studies,
we can see the very high sensitivity of MR inmaging, | ooking
at the presence of disc scar and disc and scar. Then on the
right-hand side, just to |look nore briefly at the Fandi no

article, just to nake the point that not only can MR define



24
a presence of a disc herniation and the presence of scar
associated with a recurrent herniation, but also defines
epi dural scar by itself.

Next | would like to | ook at the protocol that was
used nore specifically. This was purposefully designed to
be easily followed and reproducible. It used two
di mensi onal T1- and T2-wei ghted spin echo imaging priority
to contrast adm nistration. Contrast was then given
i ntravenously, and then axial and sagittal T1-weighted spin
echo i mages were obtai ned post contrast adm nistration.

Now i nportantly, the slices used, particularly the
axi al index imges, which were used for the grading of the
scar, were four millineters in thickness. They were
performed in what is called a gap and fill fashion, so that
there were no gaps in between the imaging slices which m ght
be m ssed or not interpreted. That is comonly used, that
type of gap, in routine MR inmaging.

Wth MR scar is clearly identified wthin the
epi dural space, and due to the high contrast to noise that
we have with MR, because we are | ooking at epidural fat,
which is quite high signal intensity, scar is relatively |ow
signal intensity conpared to that, and on the other side we

have very low signal intensity on a T1l-weighted i nage of the
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CSF that is present within the thecal sac.

Scar tissue consistently enhances foll ow ng
contrast admnistration. So it is that conbination of the
nor phol ogy on the unenhanced study, as well as the
honmogeneous enhancenent that we see post-contrast that nakes
the identification possible.

As an exanple of this, on the left-hand slide is
an exanpl e of an unenhanced T1-wei ghted axial spin echo
imge. W can see the patient has had a right-sided hem -
| am nectony. The usual high signal intensity epidural fat
is lost. Here is the normal high signal on the patient's
left. On the right-hand side this is all replaced by the
epi dural scar that is circunventually going around the
t hecal sac, and we have lost the margin with the dura.

On the right-hand side is the post-contrast axial
T1l-wei ghted image. Here we see enhancenent of the epidural
scar nicely outlining the margin of the thecal sac, as well
as defining the margin of the posterior aspect of the
annul us.

Now here are a coupl e of exanples of patients not
inthe trials, but just to give you a flavor of MR | ooks
like for these different pathologies. This is an exanpl e of

enhanced axial T1-weighted i mage showi ng a di sc herniation.
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Here we see it of |ow signal intensity, surrounded by sone
hi gh signal intensity granulation tissue. Then we see | ow
signal intensity CSF, and then facets nore laterally, quite
different fromthe enhanci ng appearance of epidural scar.

On the right-hand side is an unenhanced axial TI1-
wei ghted i mage just showi ng a patient who has a fat graph
pl aced, showi ng the signal intensity of the fat, of course
showi ng as fat el sewhere in the body, and again, starkly
outlined against the |ower signal intensity of the epidural
scar. Again, contrasted against the very | ow signal of the
CSF.

Now let's look at little bit nore at the scoring
systemthat was used for the trials. If five slices were
| ooked at and scored centered about the disc space, the
three central slices were used for data analysis. |In any
one of these slices it was then broken down into four
guadr ants based about perpendicular |ines drawn fromthe
central aspect of the thecal sac.

So those these quadrants, A, B, C, and D -- each
of these quadrants was then graded by the area of
i nvol venent of scar within that quadrant. The grading
schenme is shown on the right, where a | ower nunber is given

to I ess of an area of involvenent, and a hi gher nunber is



27
given to a larger area of involvenent within that quadrant.

So let's take an exanple of this scoring system
On the left-hand slide, and as | eft-hand panel we see the
per pendi cul ar |ines have been drawn about the central aspect
of the thecal sac. Please contrast the nornal appearance of
t he epidural space on the patient's |left-hand side, the high
signal intensity epidural fat, the exiting nerve root. Then
about the right-sided exiting root we see epidural scar
tissue which is surrounding it, but a small anmount, and that
was graded as a one.

On the right-hand side of this slide we see in
contrast what a scar of four |ooks like, where here in this
guadrant there is virtual obliteration of the usual epidural
fat in this patient.

So to conclude, MRis really the gold standard for
| ooki ng at soft tissues in the lunbar spine. W can easily
identify the epidural space, the thecal sac, and identify
epi dural scar tissue. W can see scar three nonths out
follow ng surgery, and using this conbination of the
enhanced and unenhanced i nages, we can be sure that we are
dealing with scar tissue, and not sone other pathology. So
we believe this is a valid scoring systemused to determ ne

the effecti veness of ADCON- L.
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Wth that, I will end and turn the podium over to

Dr. Russell Hardy, who will discuss the pivotal multi-center

trial.

DR. HARDY: Thank you, and good norning. M nane
is Russell Hardy. | serve as a consultant to the diatech
Corporation. | do own sone stock, which | purchased

i ndependent | y.

| am al so Professor of Neurosurgery at Case
Western Reserve University Medical School in Ceveland. [|'m
the editor of a book on |unbar disc surgery. | have
publ i shed a nunber of articles on spine surgery. | have
served as chairman of the Joint Section of Spinal Disorders
of the Anerican Association of Neurol ogi cal Surgeons, and
|"mcurrently chairman of the Spine Commttee of the Wrld
Federation of Neurosurgical Societies.

|"mgoing to talk about the pivotal multi-center
study which is the basis of our subm ssion to the FDA. Now
this study had several objectives: the first was to nonitor
the safety of ADCON-L; the second, to test the primary
clinical hypothesis, nanely, that the use of ADCON-L woul d
reduce peridural scar as neasured by M

There was a test of secondary clinical hypothesis,

namely, that the use of ADCON-L woul d inprove patient
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outcone. There were certain other evaluations, including
associ ati on between scar and clinical outcone, and sone
observations on a nunber of patients who underwent
reoperation.

The met hodol ogy was devi sed by a nunber of
prom nent orthopaedi ¢ and neurosurgi cal spinal surgeons,
both here and in Europe. The protocol was a prospective,
random zed, controlled, double-blind multi-center study. I
think this is inportant to enphasize. The study was blinded
in three ways. The patient was blinded. The radiol ogist
who evaluated the MRIs was blinded, and observers at each
center were also blinded. So this is a very effective
controll ed study.

Eval uation were perforned at six nonths post-
operatively, and confined to all guidelines for good
clinical practice.

| would first like to discuss the paraneters of
safety assessnents. These were perforned at one, three, and
si x nmont hs, and consi sted of neurol ogical testing,
nmonitoring signs and synptons of adverse events, and al so
nmoni t ori ng wound healing characteristics in ADCON-L treated
patients and the control group.

Scar assessnents testing the primary clinical
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hypot hesi s were done by a standardi zed protocol at six
nmont hs, and were done by a single blinded neuroradiol ogi st
observer. In addition, a small nunber of patients underwent
reoperation. This is common with disc surgery.
Qoservations were nmade on the ampbunt of scar tissue in both
ADCON-L and the control group of patients by the operating
surgeon. This surgeon graded visual and tactical scores for
t he scar tissue.

In addition, there were certain clinical
assessnments performed on patients pre-operatively, and at
one, three, and six nmonths including: straight |leg raising
exam nation, which is an inportant indication of nerve root
tet hering; pain neasurenents, |ow back and radicul ar pain;
and nost particul ar outcones assessnents that were derived
froma Johns Hopkins activity-related pain questionnaire.

Cinical nonitoring was done by BRI Europa in
Brussel s; data nanagenent by the Johns Hopkins School of
Medi ci ne; and statistics by STATPROBE of Ann Arbor,

M chi gan.

There were nine sites in three European countries.
All of the investigators were distinguished European spinal
sur geons.

Inclusion criteria included: first tinme |unbar
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surgery; herniated disc at either L4 or L5; single-Ilevel,
unil ateral, herniated disc; an MRl consistent with a
di agnosis of herniated disc; and the patients had all failed
a non-operative treatnent, or required i nmedi ate surgery.

Patients were excluded who had prior |unbar
surgery or chenonucl eol ysis; who had other significant
spi nal pat hol ogy; who had peridural steroids within four
weeks of surgery; or had an inadvertent incision of the dura
during surgery.

You can see the patients in the control and ADCON
group. The |evels between the control and ADCON group were
slightly different, but subsequent analysis revealed this
had no influence on the outcone. The groups were simlar
Wi th respect to age, simlar with respect to the
di stribution of radicular pain, |ow back pain, had simlar
straight leg raising pre-operably, and simlar activity-
rel ated pains.

Then as | noted, the denographics of the disc
| evel were slightly different, but subsequent analysis
revealed that this did not affect outcone. The type of disc
pat hol ogy, however, was simlar in the two groups. The
patients received simlar nedications pre-operably.

Therefore we can say that the conclusions of this, because
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of the simlar denographic profiles, that the concl usions of
the study will constitute valid scientific evidence.

| would first like to talk about the safety tests.
Agai n, we perfornmed neurol ogical tests, nonitored for
adverse events, and studi ed wound heal ing characteristics.
These two slides show ADCON versus control on the operated
and non-operated slide. These were simlar, except for
m nor differences at one nonth, which corrected thensel ves.

The same is true for notor testing on operative
and non-operative sides in both ADCON and control groups;
again, transient differences, which corrected and were not
significant.

Wen we | ooked at adverse events, there was a
simlar pattern in the two groups.

Finally, we studied wound heal i ng characteristics,
and the two groups, the ADCON and the control groups were
simlar with respect to wound healing characteristics.
Therefore, we can say that there was a good safety profile.
There were no clinically significant differences fromthe
non-treated and treated groups as neasured by neurol ogi cal
tests, occurrence, and clinical signs and synptons of
adverse events or wound healing characteristics. No adverse

events were directly attributable to ADCON L
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| would now like to tal k about effectiveness
criteria, nanely the primary clinical hypothesis, nanely,
reduction of peridural scar as denonstrated by MRl and al so
assessed at reoperation. W did study nedications that
patients received post-operatively to see if this m ght have
an effect. There were no differences between treated
control groups. The two groups also received simlar maps
of physical therapy post-operatively.

The table on the left will show the outcone as
measured on MRI. The inportant thing is that patients who
recei ved ADCON were nmuch nore likely to fall into a category
of patients who had m nimal scar on post-operative MR, and
patients in the control group were much nore likely to have
extensi ve peridural scar.

On the right is a graph which conbi nes these
groups. Patients with non-extensive scar were nore |ikely
to have received ADCON, and patients in the control group
were nore likely to have extensive scar.

As indicated, there were a small nunber of
pati ents who underwent reoperation. A percentage of
patients is known to undergo reoperation follow ng | unbar
disc surgery. In the literature this rate is 5-20 percent.

The indications are for reherniation, m ssed fragnents,
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i nadvertent dural tears, or other technical factors.

The reoperation rate in this study was 5 percent
control, 8 percent ADCON, well within the guidelines in the
literature. Thus, there were 11 patients avail able for
study in the ADCON group, and 6 in the control group.

The surgeons who operated on these patients were
asked to grade anobunt of scar and the tenacity of the scar,
particularly the anount of scar anterior to the nerve root,
which is the nost clinically significant. A three point
gradi ng scal e of none, noderate, and mninmal was used. In
the |l ast category were firm adhesions with sharp di ssection.
This is a surgically inmportant point.

The inportant thing here is that the ADCON group
agai n, as observed at surgery, were nore likely to have no
or m nimal adhesions. The control group was nore |ikely,
and particularly in and about the nerve root, was nore
likely to have denps(?), sharp adhesions, as observed by the
surgeon at surgery. In this nethod, the surgical dissection
was nore difficult. It placed the patient at greater ri sk,
and there was a greater chance of conplication. So the
control group had firm adhesions that required sharp
di ssection by the surgeon.

So in summary we can say that ADCON reduces
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peridural scar. There is a significant decrease in
extensive scar. There is reduced scar observed at
reoperation, and that the primary clinical hypothesis has
been proven.

| would like to discuss the secondary hypot hesi s,
namely, that is inproved patient outcone. W neasured
straight leg raising test. W evaluated | ow back pain, and
nost particularly we evaluated activity-related pain, which
is, after all, the nost inportant thing to the patient.

On the right you can see a graph that shows
i nprovenent in straight leg raising follow ng surgery. The
ADCON group at one, three, and six nonths is clearly
superior to the control group. Now the activity-related
pain scale was based on the NIHfunded U. S. National Low
Back Pain Study from Johns Hopkins. This scale is 0-3.2
scale. Five activities were identified as being particul ar
related to sciatica radicul ar pain.

There is a clear inprovenent in activity-rel ated
pain in patients who underwent ADCON-L, and in all five the
categories, there was a clear inprovenent in activity
related pain. The conposite score was significant. Again,
this is the thing that is nost inportant to the patient.

So in conclusion, we can say that ADCON has a good
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safety profile; that the primary clinical hypothesis has
been proven, nanely, that there is reduce peridural scar
with the use of ADCON;, that a secondary clinical hypothesis
has al so been proven, nanely, that there is inproved outcone
with the use of this device; and certain other evaluations
were noted, that there is |less scar, and | ess tenaci ous scar
in reoperation; and that also there is a significant
associ ation between scar and clinical outcone.

We can therefore say that ADCON provides a benefit
to the patient. It also provides a benefit to the surgeon,
and therefore, indirectly to the patient.

Thank you very nmuch. | would |ike to introduce
Dr. Derrick McKinley, who will also provider sone
suppl enent al dat a.

DR. MC KINLEY: Thank you, Dr. Hardy.

The pivotal study is a well controlled,
prospective, random zed, double-blinded, nmulti-center study
as previously described. |In the pivotal study we
denonstrated that ADCON-L was safe and effective in the
reduction of peridural fibrosis; that ADCON patients had
better clinical outcome; and that the clinical hypothesis of
t he study had been proven.

W would now like to turn our attention to
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suppl emental clinical information which supports the results
of the pivotal study. W will first present the results of
the U S clinical trial, which is very simlar in design to
the pivotal trial, with the addition of the Roland-Mrris
Disability Questionnaire as a secondary endpoint. This
study denonstrates the fact that the pivotal study results
are reproducible in a separate controll ed study.

W will then discuss the results of the post-study
surveillance, which is an analysis of data collected from
pivotal trial patients who return for their 12 nonth visits.
The purpose of the study was to collect |onger termsafety
data, and also to prove or support the conclusions of the
pi votal study.

Lastly, we will see a surgical video which
denonstrates the effectiveness of ADCON-L in cases of
reoperati on.

| would now like to turn your attention to the
results of the U S clinical trial, which will be presented
by Dr. Donal d Johnson.

DR. JOHNSON: Good norning. M nane is Donald
Johnson. |'man orthopaedi c spine surgeon. |'m an
Associate Cinical Professor at the Medical University of

South Carolina in Charleston, South Carolina, where | also
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sit on the board of trustees. |1'mthe Medical Director of
the Carolina Spine Institute. | have no financial interests
or stock in diatech Corporation

| amhere to present the interimresults of the
US multi-center clinical study, which you will see backs
up and reinforces the results that we have seen in the
pi votal study presented by Dr. Hardy.

Qur objectives of this study were firstly, to
denonstrate the safety and effectiveness of ADCON-L conpared
to the no treatnent control. W nonitor safety. As in the
pi votal study, our primary clinical hypothesis was reduction
of peridural scar. Qur secondary clinical hypothesis, which
is inproved patient outcones, was neasured with the Rol and-
Morris Disability Questionnaire.

Qur net hodol ogy i ncluded a consul tant panel, and
our protocol, again, very strong, as the European study, was
prospective, random zed, controlled, double-Dblinded, and
multi-centered. 1'Il make a point of the doubl e-blinding
being the patient and the evaluators. The surgeons were not
bl i nded obviously. They were not the evaluators of this
study, except in the redo surgeries that we'll see. Also
bl i nded was the neuroradi ol ogi st.

The eval uations made with MR were done at six
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nmont hs post-operatively. W used good clinical practices,
using IDE regulations, IRB review, and patient inforned
consents.

We had 16 primary clinical study sites in the
United States. These sites are well distributed across the
United States. They included a nunber of orthopaedic and
neur osur gi cal spi ne surgeons.

Qur interimdata analysis was preplanned in our
protocol. This was perfornmed when about half the patients
had conpleted the six nonth followup visit. The nunber of
patients available is 165, who had conpleted a six nonth
foll owup, had nmet all the previously described
i nclusion/exclusion criteria, and were enrolled between
January 19 and August 31, 1996. W thus had 77 control and
88 ADCON-L patients to eval uate.

Qur denographics, as in the European study, were
very simlar between the control and the ADCON-L groups in
regards to gender, age, radicular pain, Roland-Mrris
disability scores. Qur operative levels at L4/L5 and L5/ S1;
again, this is a single level, unilateral problemthat we're
dealing with here. Qur disc pathology is rated by surgeons
is also very simlar in both groups.

Adverse events related to the procedure or the
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original condition were very simlar in both the control and
ADCON- L group; and al so nedical events not related to the
procedure or original condition are very simlar between the
two groups.

Thus, we conclude that we have a good safety
profile. There is no clinically significant difference from
the no treatnment group in conparison with the ADCON group in
regards to occurrence of adverse events or nedical events,
and certainly no adverse events attributed to ADCON L.

Next, we would like to look in regards to the
primary clinical hypothesis at the reduction of peridural
scar. This was denonstrated by MRI and also in a few
reoperations that we have in the U S. interimstudy.

The net hodol ogy has previously been described to
you by Dr. Ross. I'll turn your attention to the graph on
the right here. The ADCON-L is in yellow. You can see that
t he extensive scarring was nore conmonly seen in the control
group, whereas non-extensive scarring is nmuch nore conmmonly
seen in the ADCON-L group.

In regards to the few reoperations that we had in
this study, the results again were very simlar to those
seen in the pivotal study. The majority of ADCON-L patients

had no or m ni mal adhesions, and control patients had the
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typical firm adhesions requiring sharp surgical dissection.

Thus, we feel the ADCON-L shows a significant
decrease in extensive scar; reduced scar al so observed at
reoperation, and our primary clinical hypothesis has been
reconfirmed in the U S, interimstudy, as was seen in the
pi votal study.

We | ooked at inproved patient clinical outcones
with a slightly different methodol ogy using the Rol and-
Morris Disability Questionnaire. This is a questionnaire
that involves 24 statenents concerned with sciatic pain and
how it interferes with daily activities, work, and
recreation. Total scores at six nonths can be seen here,
with a significant reduction with the ADCONL group. In
this questionnaire, for alnost all activities the ADCON-L
treated patients had better results. In these five
particular activities, these were significantly different
results.

These two slides show all 24 activities that are
outlined in the Roland-Mdrris Disability Questionnaire. In
22 of the 24, the ADCON-L group is less; in tw they are
equal; in the five that are highlighted, as in the previous
slide, they are significant decreased in the ADCON-L group.

Thus, in conclusion, we feel the interimresults
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of the U S. study support what we have seen in our pivotal
study. We have denonstrated in the United States study, a
good safety profile. Qur primary clinical hypothesis has
agai n been proven, with reduced peridural scar seen by M
and also in the few reoperations. Qur secondary clinical
hypot hesi s of inproved patient outconme has been proven with
the Rol and-Morris Disability Questionnaire.

Thank you. | would like to re-introduce Dr.
Derrick MKinl ey.

DR. MC KINLEY: Thank you, Dr. Johnson.

Suppl enment information to our pivotal trial wll
be presented now. The pivotal study was designed to
eval uate the safety and effectiveness of ADCON-L at siXx
mont hs. W have denonstrated the fact that the six nonth
time point is nore than adequate to assess the safety and
effectiveness of the device, however, we collected
additional information from pivotal patients who returned
for 12 nonth evaluations. W would like to share those
results with you in this post-study surveillance
presentati on.

The objective of the post-study surveillance was
to evaluate the longer termsafety of ADCON-L. | would

first like to discuss the results of the safety assessnents.
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As you can see when we | ook at the slide on the left, the
results of the neurologic exam there were no differences
bet ween the ADCON and control group in any of these
neur ol ogi ¢ events.

W al so assessed wound healing, as was assessed in
the pivotal trial, and we | ooked at the typical paraneters
that are inportant in wound healing, and we found there to
be no significant difference at this | onger tinme point
bet ween t he ADCON and control group.

We then assessed adverse event data from patients
after the conclusions of the pivotal study, and found there
to be little additional adverse event data reported at the
post -study surveillance point. This serves to confirmthe
fact that the six nmonth tine point is adequate to assess the
safety of the device since the vast mgjority of adverse
event information was collected during the first six nonths
in the pivotal trial.

VWhen we ook in nore detail at this adverse event
data, we see that there is no difference in the distribution
of adverse event data between the ADCON and control groups.
So in summary, we can say in this post-study surveill ance
that we have an excellent |longer termsafety profile of

ADCON-L. There were no adverse events directly related to
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t he use of ADCON L.

We would now |like to turn our attention to the
results of scar score analysis, which was the primary
endpoint in the pivotal study. This is the sane series of
slides that were presented in both the pivotal and the U. S.
You | ook at categories of mnimal, noderate, extensive, you
can see at the longer termtinme point there are a higher
percent age of ADCON-L patients with m ni mal adhesi on or
m nimal scar, and then there is a higher percentage of
control patients with extensive scar.

Looki ng at categories of extensive versus non-
extensive -- the non-extensive is the conbination of the
m ni mal and noderate -- we can again see the sane
significant trend in the results. That is that the ADCON
had | ess extensive scar, and that the control patients had a
| ess degree of non-extensive scar. The ADCON patients
conversely had a higher degree of non-extensive scar.

So in summary, we can say that in the post-study
surveil |l ance, we have denonstrated ADCON patients have | ess
scar. The primary clinical hypothesis remains proven, and
this serves to support the results of the pivotal study.

We last would like to turn our attention to

clinical outcome. In clinical outcone we eval uat ed
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activity-related pain, |ow pack pain, and straight |eg raise
exam \Wien we | ooked at activity-related pain, we find that
the nean difference between the ADCON and control group is
mai nt ai ned, and that this difference approaches statistical
signi ficance.

Vi ewed graphically, we can see very clearly that
the benefit between the ADCON and control group is clearly
mai nt ai ned through the 12 nonth tinme |ine.

W would now |like to turn our attention to a
summary of the straight leg raise examat 12 nonths. As we
can clearly see, there is a significant difference between
t he ADCON and control group vis-a-vis the straight |eg raise
examresults through the 12 nonth tine point.

What is inportant about this observation is that
it correlates to what Dr. Spencer described about the
neur odynam cs in which scar entraps and binds the nerve
root, affecting leg pain during the straight |eg raise exam

I n concl usion, we have clearly denonstrated the
fact that ADCON-L has an excellent safety profile at this
| onger termtinme point. W have confirmed the reduction of
peridural scar. W have denonstrated the continued patient
i nprovenent, and this study al so serves to confirmthe point

that at the six nonth tinme point, and the results in the
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post-study surveillance are predictive of |onger term
pati ent outcone.
| would now like to turn the podium over to Dr.
Francois Porchet, who will show you a coupl e of reoperation
videos with and w thout the use of ADCON for illustrative
pur poses.

DR. PORCHET: Good nmorning. M nanme is Francois

Porchet. | am an Associ ate of Neurosurgery Departnent at
the University Hospital in Luzern, Switzerland. | am
responsi bl e for spine surgery, and for its research. | was

a principal investigator of the pivotal study, but | don't
have any financial interest in the conpany.

VWhat you are about to see in the follow ng
vi deot ape are three surgical cases which denonstrate the
effectiveness of ADCON-L. The first case is a non- ADCON
patient. It is a bilateral operation, which wll
denonstrate on side an average recurrent disc herniation
operation, and on the other side, a first time disc surgery.

The second case is a post-|am nectony case, also
wi t hout ADCON-L, which wll show an even nore severe
fibrosis.

The final case is an ADCON patient who had

reoperation, and he received ADCON at first surgery. It
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wi |l denonstrate the effectiveness.

So the first case is a 40 year old male who had
five nonths after the first surgery, recurrent disc
herniation. Here you can see the recurrent site. W are
focused on this. There is a tenacious scar tissue covering
the interlam nent zone. The surgeon has to dissect sharply
the scar tissue wth the scissors. This can potentially be
harnful for the neural structures, because he can't see
them They are hidden through the scar tissue.

He tries to find the cl eavage pl ane between the
scar tissue here, and the nerve structures. He is going a
little bit above. This is time consumng. Usually
reoperation increases the tinme by one and a half because of
this difficult dissection. It can also provoke excessive
bl eedi ng, and you have excessive nerve root manipulation to
try to find the cl eavage pl ane between the nerve structures,
and finally, the pathol ogy.

Again, he has to sharply with the scissors,
dissect to finally find the thecal sac with the nerve root,
and underneath, the recurrent disc herniations. He takes it
out with his forceps.

Now we are on the other side of the sane patient.

This is straightforward surgery. After taking away the
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ligament, he is just done. There is no sharp dissection.
He finds the disc over there, and no mani pul ati on excessive
of the nerve root.

This is an overview of both sides; nerve roots are
free.

The second case is a 46 year old fenmal e w thout
ADCON agai n. She had a previous | am nectony. You see here
even a nore tenacious scar tissue. The surgeon has to take
a lexal (?) to take away part of the scar tissue. The nerve
structures are underneath here.

He tries to find the cl eavage plane. Here is the
m dline and neuro structures. Finally, he decides to go
nmore far lateral, to find the cleavage plane. He has to
undercut the article of facet to try to find the nornmal
structures. So this is potentially also no nore m ni mal
i nvasi ve, because he takes away part of the articulation,
and can be the cause of instability.

This is the last case. You see here an MR, the
recurrent disc herniation. The patient had at prior
surgery, ADCON-L. So in contrast of what you saw before,
there is no sharp dissection. There is no or |ess tenacious
scar tissue. The surgeon can go down only with the nerve

hook to do a blunt dissection, and with | ess mani pul ati on of
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the nerve root. He, straightforward, can find the recurrent
di sc herni ation.

It | ooks alnost like a first tinme |unbar disc
surgery, and therefore it takes about the same tine as a
first tinme |unbar disc surgery, wthout bone renoval,
W t hout sharp dissection, with the potential danger to the
nerve structures.

So in conclusion, based on the evidence of these
vi deot apes, and the experience of nyself and ny coll eagues,
ADCON-L is clearly effective. In addition to the benefits
denonstrated in these reoperations, cases ADCON-L is safe
and provides patients with inproved clinical outcone, |ess
pain, and a higher quality of life after discectony.

Thank you. | will turn nowto Dr. MKinley.

DR. MC KINLEY: Thank you.

| would Iike to conclude the presentation materi al
that you have seen over the |last 50-so odd mi nutes. W have
di scussed the fact that peridural scar contributes to a
significant nedical problem |In addressing this problem
many surgical and adjunctive nedical treatnents have been
devel oped and tried, but none have been proven to be
successful. As a result, ADCON-L was devel oped.

ADCON-L is a gel, not a spinal inplant, designed
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specifically to cover and protect neurol ogical structures
from post-operative adhesions. In our pre-clinical work we
denonstrated ADCON-L is safe and effective in ani mal nodel s.
In order to evaluate ADCON-L, it was necessary to devel op
and valid an MRl systemin which scar coul d be assessed.

MRl with gadoliumumis the gold standard for the
identification of peridural fibrosis. It is accurate three
nmont hs post-operatively. The MR protocol and scar scoring
system devel oped by Dr. Ross is reproducible, and results in
a validated technique for the assessnent of peridural
fibrosis as described in peer reviewed literature. This
val i dated system which is being used in other clinical
studies, is sensitive enough to determne the effectiveness
of ADCON-L for the reduction of peridural fibrosis, as
previ ously descri bed.

Havi ng established the safety and effectiveness of
ADCON-L in our pre-clinical trials, and having identified
and val i dated a neasurenent system we then began our
pivotal clinical trial. The clinical pivotal trial was
designed to assess the safety and effectiveness of ADCON L
A summary of the safety results are shown on the slide on
your right. Wat you can see fromall of the studies is the

fact that the incidence rate of adverse events is very
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simlar between both the ADCON-L and control group. So what
we can say is that ADCON has an excellent safety profile.

| would Iike to review the results of our primary
clinical endpoint for the studies, and that was the
reduction of scar. As you can see, it is sumrarized on the
slide on the left. In our pivotal study we showed a
decrease in extensive scar. Al of these were highly
significant. This was confirned in the post-study
surveillance, which was at 12 nonths, and this was al so
reproducible in a separate clinical trial here in the United
St at es.

| would now like to turn to the results of the
clinical nmeasurenents. On your right is the slide
previ ously shown fromthe straight |l eg raise examat both 6
and 12 nonths. As you can clearly see, there is an ADCON
benefit that is maintained through the 12 nonth tinme point.
This is inportant, because it correlates with our primary
endpoi nt, the reduction of peridural fibrosis.

| would now like to sumrmarize the results of the
activity-related pain analyses. On your |eft you can
clearly see that ADCON-L patients experience |ess activity
pain through 12 nonths. As shown on the right, this was

statistically significant in our pivotal trial at six
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nmont hs, and approached statistical significance at the 12
month tinme point.

In the U S. study we introduced the Rol and-Morris
Disability Questionnaire. This questionnaire is a well
established instrunent for assessing patient outcone, as
previously described. As we presented, the ADCON group has
statistically better results than the control group, and for
22 of the 24, they had better results.

This is a summary of the results fromthose
i ndividual activities which were significant. These results
were inpressive, considering that these are interimresults
fromthe U S trial, and represent |less than half of the
pati ent popul ation.

From the pivotal study were also able to ascertain
a nunber of associations between scar and clinical outcone.
What we found i ndependently was that there is an association
bet ween scar and activity-related pain, straight |eg raise,
and | ow back pain.

So in conclusion, through the pivotal trial, which
is the basis of this PMA subm ssion, we have clearly net the
primary and secondary endpoint. The results of this study
have been recently accepted for publication by a peer

revi ewed orthopaedi c surgery journal
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Fromthe interimanalysis of the U S study, we
al so reached our endpoints. Wat we denonstrated was the
fact that the pivotal trial results are reproducible in a
separate clinical trial. |In analyzing the results of the
post -study surveillance we show that both scar reduction and
clinical benefit are maintained over tine.

Overall, approxinmately 460 patients have been
evaluated in the pivotal and U S. trials, and we have
denonstrated that ADCON-L is safe, reduces peridural scar,
and significantly inproves patient outcone. |In addition,
this product has been adm nistered safely to over 10, 000
patients worl dw de.

The product under review is shown here on your
|l eft, ADCON-L. ADCON-L anti-adhesion barrier gel is to be
used during lunmbar surgical procedures, providing a physical
barrier to inhibit post-surgical peridural fibrosis and
adhesions, and the resulting clinical sequel ae.

We have provided scientific evidence today which
clearly denonstrates that the product is safe, reduces
peridural scar, and inproves patient outconme. Based on this
evi dence, we feel strongly that this product should be nade
available to the U S. nedical comunity, and of course to

the patients who would ultimately benefit fromits
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availability.

W are requesting that the Othopaedi c and
Rehabilitati on Devi ces Panel reconmmend this product for
approval .

Thank you for your attention.

DR. BOYAN: Thank you very nmuch. | think we wl|
proceed inmmediately to the reviews by the FDA, followed by
the major reviews frompanel, and then we'll have a
di scussi on peri od.

Agenda Item: FDA Presentations

DR. LEE: Good norning. M nanme is Kevin Lee.
am nedi cal officer and |lead reviewer of this PMA. This is
ADCON- L anti-adhesion barrier gel, PVMA 960057.

| will introduce the reviewteam Dr. dJass is a
neurologist. Dr. Bushar is a statistician. Dr. Hudson is a
nol ecul ar biologist. | ama pathol ogi st.

For the FDA presentation, | wll provide the
devi ce description, animl studies, and the
bi oconpatibility, and panel questions. Dr. dass wll
present clinical studies. Dr. Bushar will present
statistical anal yses.

Devi ce description. ADCON-L is sterile,

resor babl e nmedi cal device conposed of porcine derived
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absor babl e gelatin, USP and a pol ygl ycan ester in phosphate-
buffered saline. ADCON-L, a flowable gel, is provided
sterile in a kit containing a separately packaged 5 gram
col | apsi bl e tube of ADCON-L and a separately packaged
sterile applicator.

The conpany has done various non-clinical studies
according to GLP requl ations. For the toxicity testing of
ADCON-L: AMES nutagencitiy test, in vitro henolysis study,
invitro cytotoxicity study, and nodified USP system c
toxicity study in mce, and their results were unrenarkabl e.

For studi es of subcutaneous and nuscle
i npl antation a acute subcutaneous toxicity study with
ADCON-L in rat was done. The finding was that the product
was not systemcally toxic to the rat. There was nore
spl eni ¢ extranedul | ary henmat opoi esis due to inflammatory
responses at the inplant site, consistent with resorbable
properties of the product.

Modi fi ed intracutaneous toxicity study in the
rabbit was done and showed that there signs of noderate
ti ssue reactions at seven days. The results were consistent
with resorbable properties of the product.

Muscl e inplantation study in the rabbit was done,

and showed that the product was classified as a severe
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irritant at 14 day, however, the result was consulted to
i ndependent experts, and were concluded that the result is
consistent with resorbable properties of the product.

For the sensitization study -- with the derma
sensitization study there were signs of delayed derma
sensitization. The results were consistent with the
resorbabl e properties of the product. Hypersensitivity
study in a guinea pig injection nodel was done and showed
that the product was classified as a non-sensitizer, or at
worst, a mld or potential sensitizer.

For the study of wound healing and peri dural
fibrosis, wound healing and peridural fibrosis after
i npl antation of ADCON-L and GI 402 were evaluated in a
rabbit | am nectony nodel with histology, and the results
were that ADCON-L and GT 402 inplant sites exhibited normnal
wound heal i ng responses with no adverse tissue or biologic
responses.

Wbund heal ing and peridural fibrosis after
i npl antation of ADCON-L, GTI 402 and GI 003 were evaluated in
rat | am nectomy. The result was that ADCON-L, GT 402 and GT
003 inplant sites exhibited normal wound heal i ng responses,
with no adverse tissue or biological responses.

For pivotal ADCON-L effectiveness studies,
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| am nectony nodels. In the previous study, effectiveness
was evaluated wth a cross-section in the rabbit |am nectony
nmodel . The treated group was treated with ADCON-L and the
control group was treated with GI 402 solution or
| am nectony only. The results are evaluated at 2, 6, 13,
and 26 weeks. The findings were that ADCON-L inhibited
peridural scar to a greater extent than GI 402 sol ution or
| am nectony only.

In the rat | am nectony nodel, treated groups were
treated with ADCON-L and the control group was treated with
Gl 003 or GT 402 or lamnectony only. The results were
eval uated at 2, 6, 13, and 26 weeks. These findings were
that ADCON-L inhibited peridural scar to a greater extent
than GI 402 solution, GI 003 or |am nectony only.

Dr. Hudson reviewed the manufacturing process. |t
is unremar kabl e. The product used for all the pre-clinical
and clinical studies contained a | ow | evel of endotoxin.

Il will introduce Dr. G ass for a clinica
presentati on.

Dr. d ass.

DR. GQ.ASS: Post-surgical adhesions --

DR. BOYAN. One nonent please, | just need a

clarification. That contained no | evel of endotoxin or | ow
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| evel ?

DR. LEE: Low | evel

DR. BOYAN. So it is a mcrobial produced
pol ygl ycan sul f at e?

DR LEE: Yes.

DR. GQ.ASS: Post-surgical adhesi ons have been
inplicated in patients' conplaints of radicular pain nonths
to even years after initial |unbar surgery, however, the
relationship of the two is not entirely clear. It has never
been convincingly denonstrated in the scientific literature
t hat peridural adhesions are responsible for or are even
correlated with post-surgical recurrent radicul ar pain.

In other words, there always are seen in clinics
across the country, patients who have a | ot of adhesi ons,
and very little synptons, and patients with a | ot of
conpl aint of pain and no adhesions or very little adhesions.
So the relationship is not clear.

In this clinical review, | will focus on the nmgjor
features of the sponsor's European study, which provides the
central set of data for this PMA. | will also reviewthe
U. S. study, which provides supporting data.

On this slide, as has already been nentioned, the

hypot heses were that the ADCON-L group woul d have reduced
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peri-operative, peridural fibrosis at six nonths nore than a
non-treatnment control, and secondly, that the ADCON-L group
woul d have | ess activity-induced pain at six nonths as
conpared to the control

The subjects entered into the study are given
bel ow. These are the intent-to-treat nunbers. Wen it cane
to six nonths as far as scar assessnent, the nunber dropped
from147 to 124, which shows a followup rate of about 84
percent. The control group goes from 151 to 137, in other
words, nore like a 91 percent followup rate. 1In the
statistical reviewthat wll follow, there will be sone
di scussion of the loss to foll owup, and how that m ght
i npact the results.

As was nentioned, scar was assessed. Pain was
al so assessed. In addition to the wARP scores that were
menti oned, there were also visual anal og scal es of pain.
That is what referred there under pain assessnment. So
everybody had to fill out visual anal og scales, and ||
explain thema little bit nore later, but only those who had
pain on those scales were then given the additional
assessnment tool of the wARP. So you see the nunbers are
reduced even further, because not everybody was asked to

fill out that activity-related pain questionnaire.
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The main entry criteria have been presented. Note
that radicular pain was an entry requirenent, and the
patients could have or have not significant | ow back pain
also. As it turned, nost subjects, however, had both types
of pain.

The net hodol ogy has been pretty nuch el uci dat ed
al ready. The ADCON-L group had gel applied to those areas
listed in the mddle of the slide. The endpoints were at
pre-operative, one nonth, three and six nonths post-
operatively; so that was the pivotal study.

FDA asked the sponsor to al so present the data
they had on these sane patients carried out through 12
mont hs, and that was reported in their post-study
surveillance report. There you see the nunbers, so quite a
few patients in each group were available for 12 nonth
assessnent .

The nmeans of evaluating the scar was the M
system as has al ready been described. Note that the
primary endpoint is each subject's maxi num score in any of
the 12 quadrants. In other words, there were three mddle
slices on MRI that were eval uated, and each slice was
divided into four quadrants, so you have a total of 12

gquadrants. It was the highest score received in any of the
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12 quadrants that becane the patient's scar score.

The sponsor was asked, and did provide data that
denonstrated that the results were not affected by whether
you considered the score in just one quadrant, or whether
you -- let me back up. It was not affected by whether a
patient's score was based on extensive scar in one quadrant,
or was based on extensive scar in one or nore quadrants. So
through the scar results that are presented, it is based on
t he maxi mum scar score in one quadrant.

A panel question will cone up alittle bit later
as to the adequacy of the MRl evaluation nethod and the
scoring system

The primary endpoi nt was the extent of peridural
fibrosis on MRI at six nonths. That was blinded and done by
a single independent neuroradiologist. The secondary
endpoi nt was the wARP score. That is the weighted activity-
rel ated pain score. The weighting was applied in a manner
as devel oped by Johns Hopkins University.

Ef fecti veness was defined as the ADCON-L group
having significantly less fibrosis on MRl and | ess activity-
rel ated pain.

|"mgoing to back up and talk a little bit nore

about those visual analog scales that | alluded to earlier.
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These were 10 centineter scales. The patients filled them
out separately for back pain and |l eg pain, and they were to
consider their pain over the proceedi ng week. \Wen they
filled these out for leg pain, they were to consider pain
when nost severe, pain on average, and pain at the end of an
active day. Then they did the sanme for back pain. So there
was a whol e set of visual analog scales that were conpl eted.

Then to be conpl ete, a neurol ogi cal exam was done.
The focus was sensory, notor, reflexes, and straight |eg
rai sed testing, again, done by a blinded physician.

As far as effectiveness, the focus was the anount
of scar. Please keep in mnd that these data are all based
on eval uabl e subjects. Please note the bottomrow, and that
is the extensive scar, so greater than 75 percent scar in a
guadrant. You note that a fewer percentage of patients in
the ADCON-L group had extensive scar conpared to the contro
group at six nonths, so it is 38 percent versus 50 percent.
That sanme relationship held up at 12 nonths; 28 percent and
41 percent.

Al so, those differences are statistically
significant. The P values are provided below, and those are
all based on 2-tailed tests of statistical significance.

Having said that, it should be noted that those
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percentages to sone, mght appear rather high. |If you
| ooked at conmbining the two row, in other words, if you
| ooked at scar 50 percent or nore filling up a quadrant,
t hose percentages are higher. |In other words, at six nonths
75 percent of the patients had greater than 50 percent scar,
conpared to the control group, which was 79 percent. So the
results would be very, very simlar if you conbined the |ast
two scar scores there.

If you look at 12 nonths, again, if you conbi ned
the 51-75 and the 75 percent categories, your total would be
59 percent of patients having that degree of scar, as
conpared to the controls, where it would be 69 percent. So
there are many ways to | ook at these data.

The inportant question for the panel of course is
going to be, there is reduction in scar scores in the ADCO\
L group conpared to the control. Cbviously, we want to know
what clinical ramfications mght that have? In other
words, what clinical benefit do you see in this kind of a
reduction in scar?

We noted that sonme of the patients were inproving
in their scar scores from6 nonths to 12 nonths, so we asked
the sponsor to provide the data that you see here. The

percentages of patients who did make this inprovenent are
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simlar across the two groups. It is not at all clear what
is accounting for that. The sponsor did provide sone
specul ation as to reasons for that. That may be a point of
di scussion anong the panel a little bit later.

This relates to the activity-related pain score,
specifically the wARP. The sponsor did denonstrate that at
basel i ne the mean WARP scores were simlar for the ADCON- L
and the control groups. The results on the |left show what
the conparison is at six nonths. There is a statistically
significant difference favoring the ADCON-L group using the
2-tailed test. If you look to the right, that difference is
not mai ntained at 12 nont hs.

| would like to nmake an additional comment about
the visual analog scales. | don't have themup here, but if
you | ook at those results between the two groups at the two
time points, none of those conparisons yielded a
statistically significant difference.

Al so, a word about the neurol ogical testing again.
| f you conpare the two groups, both at 6 nonths and 12
nmont hs, there are no statistical differences.

In terns of the straight |leg raising, we focusing
on the testing done on the operative side. |If you |ook at

that side at 6 nonths and 12 nonths, and if you | ook at data
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separated into three categories, in other words, nunber of
patients who got better, nunmber who stayed the sane, nunber
who got worse on their straight leg raised testing, and if
you | ook at the statistical difference using a 2-tailed
test, none of those differences were statistically
significant.

The sponsors al ready expl ai ned the reoperations.
The nunbers were rather small. There were only 13
reoperations in 12 patients in the ADCON-L group, and 8
patients in 8 patients in the control group. So there is
not a lot of data here in which to draw firm concl usi ons.

This is a rather inclusive list of all the safety
events that occurred between the two groups. Wen | say al
inclusive, this is it. These are the mnor things, |unped
with the nore major things. As you go down the list, you
wll notice that they line up pretty consistently across the
two groups.

Also in terns of notor deficit, sensory deficit,
it is not real clear how many of these are really things you
woul d call a neurol ogical deficit. Sonme of these were
slight abnormalities on certain features of the neurol ogical
exam You would hardly call sone of those variations

deficits. Then it is also not clear how many of these were
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per manent and how many were transient. So you've got the
conpl ete nunber, and we can't really nake too nany nore
di stinctions than that.

This has al ready been presented, and it shows that
al nost 93-95 percent of the events that did occur, occurred
wi thin the six nonths, and you got very few events after the
six nonth period, and that was the sane for both groups.

|"mnow going to go to the U S. study. This is to
be regarded as supportive data, and the results are not
final results, but interimresults. The hypotheses for this
study were very simlar. 1In the statistical reviewto
follow, there will be nore conment on the drop out. You see
fromthe anmount that were entered to how nany you had at
foll owup. Again, this has not as nuch significance, since
this is an interimstudy.

The main entry criteria are listed there for you.
The foll owup was pre-operative, one, two, and six nonths.
The difference here in the scoring systemwas the use of the
Rol and-Morris Activities Performance Questionnaire, which
has al ready been described. This is 24 statenents that the
patients had to say whether pain was produced by specific
activities. Wen they filled that out, they were to fill it

out based on that particular day they conpleted it.
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Terms of effectiveness endpoints, specifically
anount of scar at six nonths in eval uabl e subjects; you see
the percentages there. Fifty-four percent of patients in
the ADCON-L had extensive scar, while 77 percent of control
patients had extensive scar. |f you conbined the bottomtwo
rows, it is 84 percent for the ADCON-L group, and 91 percent
for the control group

So while there was a statistically significant
di fference across groups, and that was based on the 2-tailed
test, the percentages are still high. These percentages are
even higher than the European data, and that is not entirely
cl ear why these percentages would be higher. The point is
that with the device, you are not seeing dramatic reduction
in peridural adhesions. It is still quite extensive, but
there is a difference between the two groups, so ADCON-L is
produci ng nore of a benefit than no treatnent at all.

Wen it came to the wARP scores, no significant
di fference between the two groups. Not shown here, but if
you | ook at the visual analog scales for pain, again, there
were no significant differences across groups.

The Rol and-Mrris. The neans here are
statistically significant. This is based on a 2-tailed

test. It is not entirely clear that the two groups were the
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sane at baseline, and Dr. Bushar in his statistical review,
is going to touch upon this point.

Then before | leave that, in terns of
reoperations, again, there was very little data. There were
only six reoperations in the ADCON-L group, and two in the
controls, not enough to draw any concl usi ons.

Adverse events; |ooking at the table you see very
simlar percentages across both groups in the U S. study.
| f you | ooked at them specifically -- | don't have that up
there -- but again, the nature of these events were very
simlar both groups.

These next two slides try to nake a conpari son
bet ween the European and the U S. data. |If you |look at the
European data in the last two rows, and you go down, you see
the differences between 6 nonths and 12 nonths in terns of
pati ents who have extensive scar, and you notice there is
i nprovenent from®6 nonths to 12 nonths, and we have all uded
to that already; and that held true with the control group
So both groups did show sone inprovenent in the anount of
extensive scar from6 nonths to 12 nont hs.

Then as already noted, if you |l ook at the European
at six months and U.S. at six nonths, there are differences

in the percentages. The percentages are higher in the U S
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group, but the difference between the two groups is
mai nt ai ned.

This just shows you that the adverse events when
you | ook across both studies, are very, very simlar.

Overall, and this is fromboth the European and
U.S. data, based on the MRl nethod presented, it was
denonstrated that the ADCON-L group had significantly |ess
peridural fibrosis post-operative than the untreated control
group. This finding was denonstrated at 6 nonths in both
studies, and at 12 nonths in the European study.

The ADCON-L group had significantly less activity-
related pain than the control at six nonths in the European
study, but this finding was not confirned in the U S. study.
The European finding was not maintained at 12 nonths.

Then finally, the ADCON-L and control groups did
not differ significantly in terns of adverse events.

Dr. Bushar will now present the statistica
revi ew.

DR. BUSHAR  Thank you, Dr. d ass.

Good norning. M name is Harry Bushar. ['ma
statistician with the Center for Device and Radi ol ogi cal
Health. Wat |I'mgoing to do today is take you through the

sponsor's clinical trials for the third time. | want to
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enphasi ze certain things that weren't enphasi zed earlier.
|"mgoing to |look at these trials fromthe point of view of
sone of the additional analyses we asked the sponsor to do.

Al'l of what |I'mpresenting are the sponsor's

anal yses, not ny owmn. | did check the sponsor's work, but I
am not presenting my owm work; | am presenting the sponsor's
wor k.

What | asked for was intent-to-treat analysis to
try get as many patients as possible into the anal ysis.
This was done by finding substitute data that could be found
by using the worst case. The sponsor was able to do this,
and |'mgoing to present these results now |I'mgoing to
focus on effectiveness, and I'"monly going to be talking
about those effectiveness endpoints that were statistically
significant, and I'm always going to be using a 2-tailed P
value. 1'mgoing to be using 5 percent as the significance
| evel .

The main thing | want to tal k about today is the
pi votal European nmulti-center clinical trial for ADCON-L
The design was prospective, random zed, doubl e- masked, which
means that the patient did not know whether they were being
treated, and the evaluator did not know. It was multi-

center. The control was a no anti-fibrosis treatnent
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control, which nmeant that nothing additional was done to the
patient after the operation was conpl et ed.

As far as random zation goes, there were 298
pati ents who were random zed equally to ADCON-L and the no
anti-fibrosis treatnent control. These groups were
random zed within each of the nine centers separately, so
that a bal ance was nmai ntai ned between the two groups at each
of the nine centers.

As far as conpleters go, we have 267 or 90 percent
of all the patients random zed actually conpleted the 6
nont hs.

|"mgoing to nention safety briefly, because there
is no statistical significance here. The adverse events
occurred with simlar incidence between the ADCON-L
patients, 35 percent, and the control patients, 39 percent.

As far as effectiveness goes, the primry outcone
criterion was that ADCON-L wi Il reduce the extent of
peridural scar relative to control at six nonths. The
met hod of anal ysis was the Cochran-Mantel - Haenszel -- or CWVH
as | refer to it later -- procedure, which was stratified by
center. The sponsor always put center in the nodel, which
meant that each center was | ooked at separately, and then

they were conbined for the final P val ue.
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Now the intent-to-treat or |ITT patients, analysis
of all 298 patients random zed indicates statistically
significant MRl scar score reduction at six nonths wth 2-
tailed P, which is 0.02.

The secondary outcone criterion was that ADCON L
will reduce the extent of activity-related pain or ARP,
relative to control. The nethod of analysis was the sane as
before, CVH results stratified by center. This is an
anal ysis that we asked the sponsor to do. W tried to get
as many patients into the study as possible by adding those
W t hout pain back in, but counting themas 0. That's why we
had to go to a CWH procedure, rather than the procedure that
t he sponsor had used to anal yze the data where those w t hout
pai n were excl uded.

So now | have all 267 eval uable patients with or
wi t hout pain, which represents 90 percent of all random zed.
This analysis indicates that statistically significant ARP
radi cul ar factor score reduction at 6 nonths with a 2-tailed
P equal to 0.04.

There was an additional assessnent, and that was
for the intent of showi ng that the extent of peridural scar
is predictive of six nmonth recurrent radicular pain or RRP

wi thout regard to treatnment. Here the sponsor conbined both
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the treatnment with the ADCON-L and the control groups,
because the question had nothing to do with ADCON-L, but
si nply whether or not that you could use scar score to
predi ct recurrent pain.

The net hod of analysis here was |ogistic
regression. The result was for the 201 patients that
actually met the sponsor's criteria, mainly, they had to
have recurrent pain |ess than or equal to 4 at one nonth, in
ot her words, the operation had to be a success in terns of
pain; then it had to return again greater than 4 at six
months. I n other words, you had to have recurrent radicul ar
pai n.

Now this is only 67 percent of all the random zed
patients, but in this analysis the scar score did
statistically significantly predict six nmonth RRP or
recurrent radicular pain with 2-tailed P equal to 0.02.

| want to point out though that this is 67 percent
of all the patients, because of all the criteria that had to
be used to get down to a group that they could actually | ook
at. So what happens when you do that, when you reduce or
remove one-third of your patients is it is very difficult
now to generalize this. Wat does this actually represent?

It represents a subset of the patients, but we don't know
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exactly what this nmeans in terns of all the patients,
because of the way it had to be done.

There was a suppl enentary assessnent, and that was
to show that ADCON-L will reduce the weighted ARP, which is
the secondary criterion for effectiveness. Now this is done
over time, relative to the control for nonths three through
six. This was a repeated neasures, and again, it was
controlled for by center.

The result was that for 198 intent-to-treat
patients with pain -- they did not do this for the patients
that had no pain -- which represented 66 percent of all the
patients random zed, the analysis indicates statistically
significant weighted activity-related pain score reduction
over the time fromthree nonths through six, with a 2-tailed
P equal to 0.03.

This sort of extends the result of focusing just
onto six nonths, and trying to | ook over at |east the latter
hal f of the experinent, when the weighted activity-rel ated
pai n shoul d have been reduced. They actually did this from
nmont hs one through six, and it was not statistically
significant using a 2-tailed P

Anot her suppl enentary assessment was to account

for effects of factors on ADCON-L. This is |ooking at
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potentially clinically significant factors. What we are
doing here is we are |looking at the primary criterion for
effect, which is scar score. The sponsor used an anal ysis
of covariance or ANCOVA. They put in an enornous nunber of
factors. Only two of them popped out as being statistically
significant, and that was operative side, whether you went
inon the left or right, and the other was use of
anxi ol ytic drugs at one nonth.

| mentioned those because they were statistically
significant. There were other factors in the nodel, such as
center, that were not significant. Wen you put all this
t oget her, what happens is that for the eval uable patients,
which is 90 percent of all random zed, even when you correct
for everything you can think of, you still get a
statistically significant six nonths scar score reduction,
with 2-tailed P equal to 0.0S3.

Anot her suppl enentary assessnent; here the intent
is to extend the extent of peridural scar reduction for
ADCON-L relative to control from6 to 12 nonths. This is
t he post-study anal ysis that was done by the sponsor. The
met hod of anal ysis was CWVH, Cochran-Mantel - Haenszel ,
stratified by center, and using all the patients now, the

| TT patients. This still indicates statistically
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significant MRl scar score reduction at 12 nonths, wth a 2-
tailed P equal to 0.02.

Now we are down to the supportive United States
mul ti-center clinical trial for ADCONL. This is an interim
analysis. It is a prospective, random zed, doubl e- masked,
mul ti-center, no anti-fibrosis treatnent controll ed,
clinical trial, the sanme as the European study. The only
difference here is that they have | ess patients and they
have nore centers. There were 223 patients random zed
equally to ADCON-L and no anti-fibrosis treatnent group, and
again, this random zation was done within each of the 16
centers to achi eve bal ance.

Compl eters at the interimanalysis were 71 percent
or 158 of all 223 patients random zed. These people
actually conpleted 6 nonths, and were avail able for
anal ysi s.

As far as safety goes, in the U S study the
adverse events occurred with simlar instance between the
ADCON- L patients, 37 percent, and the control patients, 40
percent. As indicated earlier, this was also simlar to the
Eur opean results.

As far as effectiveness goes, the primry outcone

is exactly the sanme as in the European study, that ADCON L
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wi |l reduce the extent of peridural scar relative to control
at six nmonths. Again, they used the Cochran-Mantel - Haenszel
procedure, stratified by center.

For the 158 patients with scar score, that is 71
percent of all patients random zed, the analysis indicates
statistically significant MR scar score reduction at 6
months, with 2-tailed P equal to 0.02, which confirnmed the
result found in the European study.

As far as the secondary outcone for effectiveness,
what the sponsor did was again, they |ooked at the activity-
related pain, but in their protocol they only required that
that be nunerically not necessarily statistically
significantly better than the control, and that is exactly
what they found.

So they used anot her neasure, which was not used
in the European study, nanely the Rol and-Mrris activities
performance. The nethod of anal ysis here was anal ysis of
vari ance or NOVA. Again, they controlled for center. Now
for the 160 patients with Roland-Mrris score, 72 percent of
all random zed, analysis indicates statistically significant
6 nmonth Rol and-Morris score reduction with 2-tailed P equal
to 0.03.

| have to nmention though that there was one thing
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left out of this analysis. Even though it was controlled
for by center, it was not controlled for baseline Rol and-
Morris score. Now at baseline these scores were not
statistically significant. The P value was 0.26, but there
was a difference in the wong direction. There was nore
disability in the control group. | think that the analysis
shoul d be redone with a correction for baseline. So we
can't really be sure that P value is statistically
significant.

Thank you very nmuch. | will now return the podi um
to Dr. Kevin Lee, who will provide the panel with their
guesti ons.

DR. LEE: Chairnman and panel nenbers --

DR. BOYAN. Actually, why don't we do this one
thing. Before you read the questions to us, why don't we go
ahead and have the reviewers fromthe panel review, then
have you read the questions, and then we'll take a short
br eak.

Qur lead clinical reviewer is Dr. WIkinson. Are
you ready Dr. W1 ki nson?

DR. WLKINSON: Yes, | am | have put down ny
comments in witing, which | can share with the panel, so

t he panel can follow along with these comments, which are
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rat her extensive.

Manuf acturi ng considerations. In the toxin
rel ease levels used in the study material was 2.8 EU per
granms, but the manufacturer proposes production limts of
|l ess than 70 EU per gram This level seens to neet FDA
specifications for parenteral drugs, but is nmuch too high
for specifications for interthecally used drugs.

The | abeling should clearly state this, but this
shoul d pose little risk to the patient if ADCON-L is not
used in cases when the dura has been torn. | did note,
however, that two of the United States patients were given
ADCON- L despite dural tears, and despite their own excl usion
criteria.

Ani mal studies, the bioconpatibility studies.
ADCON- L was scored as a tissue contact irritant. \Wether
t hat was because of prinmary properties of the material or as
absorption process doesn't change the fact that it causes
tissue contact irritation.

It al so denonstrated evidence of del ayed dernma
sensitization, and we heard that that has been questioned as
significant or not, but that was the report.

In the rabbit study it is not clear how a residual

inplant material was identified. Once gross pockets of
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colored fluid had resorbed, how nuch of the materi al
remai ned diffused into and perhaps bound to surroundi ng
tissues, and therefore still potentially biologically
active?

There was no MRl correlation in that rabbit study
wi th histol ogic evidence of residual ADCON-L or scar. Can
MRl di stinguish between |ight and dense scar? Can we be
sure that diffused or bound ADCON-L does not give dense scar
the MRl appearance of |ight scar?

In the rat study the scar at the ADCON-L site
seens to be increasing at six nonths, according to the
tabl es we were shown, the graphs, yet no later data is
available. "Witish-red fluid, presuned to be ADCON-L, was
found at seven of eight sites at two weeks, and this fluid
was not observed at later intervals,” quoting fromthe
statenment subm tt ed.

Yet in the next paragraph we read, "residual
inplant material was identified at two weeks at all sites,
and at six week in one of 13 ADCON-L sites.” So which is
correct? O were there other ways of detecting ADCON- L
besi des the presence of gross collections of fluid?

Now clinical studies, a general coment, free fat

grafting is recognized by the manufacturer, and we heard
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that again today fromour clinician present presenter, to be
the standard treatnment for prevention of post-operative
peridural fibrosis. |If that is the case, and if that was
presented to human studies conmttees, |'msurprised that it
was not required as part of the control.

| f the manufacturer intended to show that their
product is superior to alternative, and especially to
standard treatnents, why was not free fat grafting used in
the control s?

Now in the European study it wasn't clear to ne
whet her patients were found to have epidural scar present at
the initial surgery, which certainly can occur in patients
not previously operated. |If so, were they excluded from
this study, or was that finding noted?

In the operative technique in the European study,
the vol une of ADCON-L injected varied between two and five
mlliliters. That probably relates to the extent of bony
removal .  Even though this is an inportant technique
variable, it seenms not to have influenced outcone in terns
of maxi mum scar score at six nonths, but no other
correl ations were given.

Now you coul d see fromthe video today, those of

you who are non-surgeons, how the avail abl e space around the
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nerve root is quite l[imted. The avail able space above the
nerve root in the dorsal quadrant is nmuch greater. That was
| think, readily apparent on the video for the non-surgeons.

Now out cone data; overall only 74 percent of the
eval uabl e patients were anal yzed at 6 nonths for
associ ation, 15 having been elimnated for data
deficiencies, 55 having been elimnated as surgi cal
failures. | wasn't quite sure | understood what that neant.

Drop outs before six nonth eval uations were tw ce
as common anong devi ce subjects as anong controls.

The nunber and type of conplications and
neurol ogi c findings seemevenly matched between the device
and control patients, and seem reasonabl e.

ADCON-L is a tissue irritant, at least in the pre-
clinical studies, and is perhaps rapidly absorbed, though as
| said earlier, I'mnot convinced that has been
denonstrated. However, no data was coll ected regarding
| umbago or sciatica in the first one or two weeks post -
operatively. Wen asked about this, the manufacturer
replied, radicular pain over the first two to three weeks
was never observed since the patients did not conplain of
this during the one nonth visit, and during the period of

time between the primary surgery and the one nonth visit.
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Despite this attestation, Table 38 records that 21
percent of device patients and 23 percent of controls
reported pain equal to or greater than 4, which neans severe
pain, at the one nonth evaluation. So that the reply seens
to have been either an error or a prevarication.

Dr. Hardy al so nentioned that there were
significant neurologic differences in the neurologic
eval uations at one nonth which were transient events.

Now t he paper published in Neurosurgery, with
which we were supplied, reports a 3.2 tinmes greater
i kel i hood of recurrent radicular pain if the post-operative
MRl di scl osed extensive scar. That paper refers to itself
on page 860 as the first study to quantify peridural scar,
and evaluate its correlation with clinical sequelae. It is
claimng to be a unique study, showing this relationship.

Despite that paper, no statistically significant
reduction was disclosed in |unbago or sciatica in either the
European or the United States study in the device group,
even though their scar scores were said to be worse than
controls.

The paper in Neurosurgery notes that patients were
excluded fromthe study if their pain did not inprove post-

operatively, therefore biasing the group study. The pain on
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average and pain when npbst severe neasures were both
anal yzed, but only the pain when nost severe neasures showed
significant correlation with anmount of scar, so that even in
this paper two of three indicators of post-operative pain
did not show statistical significance.

Furthernore, the paper comments that |ogistic
regression analysis of the correlation between severity of
scar and the incidence of recurrent radicular pain disclosed
no statistically significant correlation. Overall, 77
percent of patients denonstrated noderate or extensive scar,
yet only 9 percent of these conplained of recurrent
radi cul ar pain; 43 percent denonstrated extensive or maxinal
scar, but 83 percent of themdid not conplain of radicular
pain. Thus, this is not a particularly robust clinical
correl ation.

The editorial comments at the end of the paper,
whi ch were not included in the panel pack binder, generally
enphasi zed that recurrent radicular pain may be nore a
function of surgical technique than of MRl -detectable scar.

Now it is not clear whether the extent of epidural
scar correlated with the density of scar as seen on MRI. |If
sonme control patients had free fat grafts, that also could

alter MRl appearances. It is also not known whet her
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di ffused or bound ADCON-L alters MRl scan appearance.

The rat study suggested that epidural scar was
i ncreasing at six nonths, which could certainly happen if
the protective effect of ADCON-L is operant only while the
material is present, and if the material is indeed absorbed
conpletely over tinme, however, human data seemto indicate a
reduction in the extent, not the density, of MRI-detectable
scar at 12 nonths, suggesting that scar resorbed or becane
|l ess MRI detectable, or that the detection quantification
techni ques used were unreliable, or unstandardized.

Now t he frequency distribution of extent of scar
seen in the anterior quadrant around the nerve root on M
scan is not linear. There are far nore patients exhibiting
extensive or noderate scar than mnimal or no scar. In
fact, in the European study noderate or extensive scar was
found in 85 percent of device patients, and in 91 percent of
control patients, with extensive scar in 28 percent and 41
percent respectively. This non-linearity was even nore
pronounced in the U S, study, as | will comment |ater.

Thus, even if scar reduction in terns of extent of
scar, did reach statistical significance, the reduction in
scar was not robust. Scar was rarely reduced to bel ow

noder ate | evel s.
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Furthernore, when patients were reoperated,
noderate or firmscar -- not tal king about extent of scar,
but the density of scar, probably a nore inportant clinical
vari able -- was found above the dura in the area of dorsal
bony defect nore often in device patient than controls, 45
percent versus 33 percent, even though this is the area
where the bulk of the ADCON-L is left. So where the ADCON L
was left in largest quantities, scar was nore dense, not
| ess dense.

Post - operatively radicular and | ow back pain were
characterized either by inprovenent or on an anal og scal e,
but no statistically significant inprovenent could be
denonstrated for nost severe pain, or average pain, or for
pain at the end of the day. |If a major clinical goal using
ADCON-L is to reduce post-operative pain, and especially
sciatic pain, this was not achieved.

The wei ghted activity-related pain, the wARP
score, was reported to denonstrate statistical significance,
but there are several concerns. Patients were not
adm nistered this test if they reported no pain on the other
tests, elimnating over 30 percent of the test subjects, and
even nore later in the U S study, therefore altering the N

for statistical cal cul ati ons.
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Dr. Bushar told us that with an intent-to-treat
anal ysis, the statistical correlation still reached P equal
0.04, which is not dramatic, but is still statistically
significant, however, we have no assurance that patients
woul d not have reported pain on sone of these activities,
but by avoiding these particular activities, they were able
to avoid pain in their daily lives. They have been having
no pain, because they didn't do those things. Had they been
asked, do those things cause pain? They m ght have
responded, yes.

Furthernore, the five categories chosen as nost
associated wth radicular pain clearly are capabl e of
causi ng nechani cal back pain as well, for instance, bending
and lifting. This type of pain often radiates to the
posterior thigh, and then it is frequently reported as |eg
pai n.

The weighting given to these activities is clearly
arbitrary. Responses to the questionnaire were reported
merely as yes or no, and were not quantitated, nor is there
a reporting given of where pain was experienced. Thus, the
devi ce patient who experience severe pain on all current
activities would receive the sanme score as a control patient

who experienced only mld pain on all five activities. A
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devi ce patient who experienced severe sciatic pain on only
four activities would have actually received a better score.

Finally, the wARP score did not reach statistica
significance at the 12 nonth followup. So even if there is
sonme relief, it seens to be transient.

Now Dr. Spencer rem nded us today that straight
leg raising is a cardinal sign of nerve root fibrosis for
the clinician. Straight leg raising or SLR i nproved at six
months in 94 percent of the device patients, and 87 percent
of the control patients on the operated side, but they also
i nproved in 39 percent versus 26 percent, or a greater
degree of inprovenent in the unoperated and untreated side.

Thi s observation was maintained at the 12 nonth
| evel, at 12 nonth evaluation. SLR was unchanged in 4
percent of device patients, and 10 percent of control, but
it's not known how many of these patients had normal SLR
pre-operatively. Inprovenent did not reach statistica
significance. Since limtation of SLRis a cardina
clinical sign of nerve root entrapnent by epidural scar,
this does not confirma protective effect of ADCON L

Now in the United States study, a general comment,
this study has not been conpleted as of the tinme of this

panel neeting. MRl data, noderate or extensive scar was
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seen in an incredibly | arge nunber of patients in both
groups; 95 percent of device patients, 97 percent of control
patients, with extensive scar in 54 percent and 77 percent
of the control patients respectively.

Does this nmean that United States surgeons are
technically inferior to their European counterparts? O
were MRl rating techni ques indeed subject and vari abl e?

Cinical outcones. The Roland-Mrris activities
performance scal e was descri bed as a secondary criterion for
eval uati on of device success, but so also was a
guantification of radicular pain, which is generally
considered by clinicians to be one of the principal
i ndi cators of synptomatic epidural scar.

The avail abl e data denonstrates no statistically
significant inprovenent in radicular pain, and overall |ow
| evel of radicular pain in both groups; on an anal og scal e
of 0-10, nmean score of 1.46 for device patients, and 1.84
for controls, even without fat grafts. This also fails to
denonstrate an effectiveness for ADCON-L in one of its chief
desired results.

The question asked for WARP scores were not
adm nistered to 40 percent of the subjects in this study,

but the results were al nbst identical for those that were
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studied, with only small positive score; 1.43 versus 1.47.
This is strikingly different fromthe results of the
Eur opean study at six nmonths, and calls into question the
clinical significance of that study's results.

The Rol and-Morris activities perfornmance scal e,
whi ch we heard was not corrected by baseline scores, records
the sumin a scale of 0-24 of activities involving
radi cul opat hy-rel ated i npairnment, but again, it does not
guantitate the severity of inpairnment of pain, a potentially
damagi ng om ssi on.

Nonet hel ess, there was inpairnment of activity in
only 2.2 of the 24 categories for device patients, and 3.8
of the 24 categories for control patients. Wth such
nunbers of activities inpaired, even if nunerical
statistical significance was reached, this seens to have
little clinical significance.

Now in the summary statenents and package insert
drafts that we were supplied, the draft package insert
summary of safety and effectiveness, and summary of data and
information all present as clinical outconmes, only the wARP
results fromthe European study, and omt discussion of
other and less flattering results of clinical outcone

assessnents fromeither the European or the U S. study,
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simlar to the presentation we heard today. This seens to
be deli berately m sl eadi ng.

The package insert should specify the actual
percent age of observation of conplications which have a
greater than 1 percent |ikelihood. Since ADCON-L caused
del ayed dermal sensitization in guinea pigs, there should
probably be a cautionary statenent about its reuse in
humans.

Since perm ssible | evels of endotoxins rel eased
are specified by the manufacturer as |less than 70 EU per
gram there should be a cautionary statenent about
i ntrathecal use, or use when there has been a recogni zed
dural tear.

My final inpression is that ADCON-L is probably a
safe product, but it has not convincingly been denonstrated
to be effective.

DR. WTTEN: Dr. WIkinson, may | provide a copy
of your witten remarks to the sponsor, since they will want
to have an opportunity to --

DR. WLKINSON: That's your option. Yes, | have
no obj ection.

DR. BOYAN. | would like to now go to our pre-

clinical reviewer, Dr. Tom Bauer.
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DR. BAUER: | appreciate the opportunity to review
this material. It is sort of interesting in a kind of a
masochi stic way, for us to have these proposals to review,
especially the pre-clinical studies. It allows us to
evaluate the data in a nuch greater degree than we are
usual ly able to when we get manuscripts that are submtted
for publication, and in so doing, it is natural for us to
sort of try and pick out specific things that again, would
be m ssed on other types of scientific studies.

| have been asked to | ook at the pre-clinical
ani mal studies, and have done so, and would |ike to comment
on those. Now has al ready been nentioned, there are a
nunber of safety animal studies that were perfornmed. | had
not intended to comment on those specifically, but Dr.

W | ki nson has brought several to our attention, so |l will go
over a couple of those.

DR. BOYAN. Dr. Bauer, | would ask just in the
interest of tinme, that if you are going to repeat sonething
that Dr. WI kinson said, maybe you could shorten it, and
then add new stuff as you go through it, that you noti ced,
that he may have m ssed.

DR. BAUER: Again, of these various safety tests,

two deserve special coment. The first is the acute
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subcut aneous toxicity study. In this study, a relatively
hi gh concentration of ADCON-L was pl aced subcutaneously in
rats. Changes reflecting |local inflammuation at the
injection site persisted until 16 days in the ADCON-L group,
but not in the saline control. This could be interpreted as
a local tissue irritant by some observers. All injection
sites were unremarkabl e at 44 days.

The study was initially performed at a conmerci al
| ab, and the results were then reviewed by two ot her
consultants. All reviewers eventually agreed that the
subcut aneous reaction is typical of that seen for resorbable
materials, wthout any evidence of an i munol ogi c reaction.

Again, | think the phrase "tissue irritant" is a
little bit ambiguous, and | think that taken in the context
of a material that is expected to resorb, one expects to see
a certain foreign body-type inflammtory reaction during a
predictable tinme interval. | personally am not concerned
about the subcutaneous toxicity test, or tissue irritant
i ssue.

A second study was perfornmed to determne if ADCON
caused a del ayed hypersensitivity response. ADCON and
several other control materials, including an approved

col | agen cont ai ni ng product were injected intraperitoneally
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to guinea pigs. Two weeks after the final induction
injection, animls were chall enged by subcut aneous
injections and were then nonitored for signs of
hypersensitivity.

This study was again perfornmed at a conmerci al
| ab, and the results were again sent out and reviewed by two
ot her consultants, all of whomeventually interpreted the
results to suggest that ADCON-L is either not a sensitizer,
or at worst, a very weak sensitizer, and produced in fact
| ess of a reaction than the currently approved procine
col | agen containing material.

Agai n, given the w despread clinical use of I
guess | need to phrase porcine gelatin derived materials, |
am al so not particularly concerned with del ayed
hypersensitivity as a conplication of this material.

Now to docunent safety and efficacy, two
addi tional animl studies were perforned, a rabbit
| am nectony and a rat | am nectony studies. Both studies
were of essentially the identical experinental design. The
met hods were the sanme, and the results were basically the
sanme, so I'll kind of lunp those together.

Now basically, |unbar |am nectomes were

performed. |In the rabbit study several different |evels
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were used in each animal. The aninmals were sacrificed at
several tinme points. The primary outcone variable was the
reduction in the amount of density of scar observed at the
epidural level. CObservations were also nmade in tissue and
bone, but the nost rel evant observations for us are those
around the dura.

Now two types of observations were nmade to try to
quantify the anmount of dural fibrosis. The first is the
appearance of the tissue based on sinply gross dissection,
and the second was by hi stol ogy.

Now wi t hi n each study, a nunber of different
materials were used, but as an exanple, within each
sacrifice group nine rabbits m ght have been used to conpare
the ADCON-L with a sham operation, for exanple. Now as
understand it, of these, seven were just grossly dissected,
and the amount of dural fibrosis was visually estimted.
More specifically, the surgical site was opened, and then as
an eval uator sort of dissected down to the dura, they graded
the scar formati on based on visual observations and tactic
appr ai sal .

Now again, it is nice to have all this data to
| ook at, and since we have it, | just had to look at it. |

wonder if | could ask sonebody from diatech to grab one of
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t heir notebooks and | ook at sone of the raw data with ne?
This is on the rabbit study. | am/l ooking, for exanple, at
vol ume nunber 7. M page nunber 1,751

DR. BOYAN. Can we reserve this part for the
di scussion, where that gives thema chance to | ook at the
data? |Is it necessary for your review for themto do this?

DR BAUER: | think if we could just deal with
this in a sequential fashion, it would be best.

DR. BOYAN. Al right.

DR. BAUER: \While we are digging this information
out, again, the experinental study described this dissection
method with relatively little histology perforned. | can
see howit would be difficult to design an animal study that
woul d denonstrate fibrosis of this type. | would expect it
to be pretty subtle and sort of |inear and hard to recognize
hi st ol ogi cal | y.

It would be hard to quantify nmechanically. It is
hard to envision a nechanical test where you would sort of
go down and jiggle the dura or sonething, to get sone index
of fibrosis.

On page 1,751, this is a consecutive |ist of
animal s entered into the study. Animal nunbers go

consecutively from47001 to 47118. | was just struck in
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going through this that there are about 100 aninmals that are
m ssi ng between 47072 and 47181. This happened on June 21,
1993. | wonder if there is an obvious explanation as to
what happened to those 100 ani nal s?

DR. ZUPON: This is nunbering systemthat is being
used here. Beyond that, we have to go back to tables in
| abs.

DR. BAUER: Could you please identify who you are?

DR. ZUPON. M ke Zupon, Vice President, Product
Devel opnment Qi at ech.

DR BAUER: It is just sort of conspicuous,
because everything else is so consecutive, and then all the
sudden one day we have about 107 animals --

DR. ZUPON: The nunbers that are different, these
are the Hazelton nunbers that basically when the nunbers are
received. That's the way the animals are basically operated
on. This is a very long study. It has 2, 6, 13, 26 weeks.
Al'l the surgeries were not done on the sanme day. There are
128 rats or 80 rabbits.

DR. BAUER Yes, it's just that all the rest are
consecutive nunbers.

DR. ZUPON. | would have to go back and check with

Hazelton. These are the Hazelton generated nunbers, and it
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woul d have to do with the arrival of the animals, and which
| ot they canme in on, and the day the surgeries were actually
conduct ed.

DR. BAUER: You m ght | ook, 47039 from June 14,
was an ani mal destined to be grossly dissected at 26 weeks,
and in the data for that group, | amunable to find the raw
results for that animal. It's probably not of material
significance to the outcone of the study.

Based on the gross dissection nethod of this, the
study was done blind. Statistical analyses were done that
showed differences in the relative anount of fibrosis. Now
| understand when doing studies with nultiple sanples from
the sane animal, | have been told that you really need to
make statistical adjustnents for that such that if I'm doing
a study, and | have got six biopsies fromone patient, and
five fromanother patient, my Nisn't 11

These animals all had two | evels done to do your
correlations. Was there an adjustnent made for nmultiple
observations from each ani mal ?

DR. ZUPON: Again, each animal had a paired set.
So in other words, we random zed the treatnment |oad within a
given set of -- it was in the study. So we were conparing

the GT 402 conponent against the ADCON-L conponent. W
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random zed by bl ock into maki ng sure that each ani mal had
one site of each, so each animal kind of acted as its own
internal control

As far as the statistics go, we have a statistica
analysis in here. | have to go back to check that, but the
statistician did bring up your point, and | believe it was
conpensated, but | can get back to you on that. Gve ne two
m nutes, and | can have soneone | ook at that for you.

DR. BAUER: Again, the gross description is
difficult. 1t was blind study, but it is hard to be too
obj ecti ve about that.

Now, only two animals from each group were done
for histology, and there were two microscope slides from
each of those. There was an initial report done, and as |
understand it, those results were sent to another
consultant, Dr. Jim Anderson, who is a well known
pat hol ogi st and biomaterials expert. | think Jimis in the
audi ence, is that right?

DR. ZUPON: He is here, yes.

DR. BAUER. Jim can | ask you a coupl e of
guestions about those?

DR. BOYAN. Dr. Bauer, | appreciate what you are

trying to do, but | need to do sonething slightly different.
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Your review is actually going deep into a discussion section
that would entail us to do a slightly different agenda than
what | had planned. |If you would give ne permi ssion to do
this, if we could go to the statistical reviewer, have them
read the questions, and then take the break, because | can
see how this is going. Unless you are going to really
surprise nme, it's going to go for a |lot |onger

| think there are sonme of us who have been
waiting. W are needing to break. So we are going to table
this, Dr. Anderson, for right now, finish with the
statistical review, and then we will have our FDA read the
guestions to us, take a break, and then cone back to this.
That will give everybody a chance to get caught up

Maybe you could help them during the break,
identify some of your spots for your questions, so they can
start getting their answers ready.

Dr. Janosky?

DR. JANOSKY: Actually, in addition to the
comments presented by Dr. WI kinson and al so the
presentations by Dr. Bushar, | have four major concerns that
woul d probably be best presented to the sponsor, with a
chance for themto respond. So would you rather defer that

al so?
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DR. BOYAN. Yes. Then let's go to the questions,
and we' Il just defer both of those. | want the questions
now, so we can think about them on the break.

DR. LEE: Chairman and panel nenbers, you have the
panel questions on the back side of this draft. The
previous one is just a draft. W just put together the
final questions.

This is the summary of the presence of absence of
statistically significant differences in U S. and European
studies. The European study was the pivotal study. In the
Eur opean study there were statistically significant
differences in dimnution of fibrosis and weighted activity-
related pain at six nonths in ADCON-L treated group conpared
with the control

In the U S. study there was a statistically
significant difference in dimnution of fibrosis at six
months in the ADCON group conpared with the control. There
was no statistically significant difference in weighted
activity-related pain at six nmonths in the ADCON-L treated
group conpared to the control

There was no statistical significance because at
six nmonths in ADCON-L treated group in the Roland-Mrris

activity performance scale conpared to the control group
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Ef fectiveness and clinical utility; the primry
ef fi cacy neasures was a scar score based on MRI. Patients
MRl eval uations at 6 nonths and 12 nonths. Each scan had
i mages obtai ned both before and after the injection of
gadol i ni um DPTA.

Each MRl series consisted of five contiguous
slides, called operative slides. It was cut through the
m ddl e of the disc space. The slice just cranial or
cephal ad was cut through the region closely approxi mating
the | ocation where the affected nerve roots sl eeve separate
fromthe long axis of the cauda equi na thecal sac slice just
caudal conpleted the area of the operated disc space.

The nost cranial slice and nost caudal slice
over | apped the adjacent vertebral bodies and were used for
vi sual orientation purpose. These two slices were not
included in the scar analysis.

Each of the mddle MR slices was divided in four
spatial quadrants centered on the thecal sac and were graded
as follows. The independent academ c neuroradi ol ogi st
reviewed the filns and assigned the scar score: Scar Score
O, no fibrosis of quadrant filled with scar; Scar Score 1
| ess than O percent or less than or equal to 25 percent of

the quadrant filled with scar; Scar Score 2, less than 25
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percent and | ess than or equal to 50 percent of the quadrant
filled scar; Scar Score 3, less than 50 percent and | ess
than or equal to 75 percent of quadrant filled with scar;
Scar Score 4, |less than 75 percent of the quadrant filled
W th scar.

|f the patient has scar score 4 in any one of the
12 quadrants, it is defined as a scar score 4, extensive
scar.

Question 1(a): D d the conpany establish the
validity of the MR technique for evaluating the extent of
peridural fibrosis?

(b) The conpany provided an article, "Association
Bet ween Peridural Scar and Recurrent Radicular Pain After
Lunmbar Di scectony: Magnetic Resonance Eval uation,"” by Ross
et al., Neurosurgery 38:855-861, 1996, which stated that the
use of gadoliniumenhanced MR in the eval uation of scar
versus di sc has been exam ned by a nunber of investigators,
and the conbined results give pre- and post-contrast MR 96
percent accuracy in differentiating scar fromdisc.
references were cited to support this statenent.

Do the PVA data establish that this MR technique
has adequate sensitivity to neasure the extent of peridural

fibrosis?
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(c) On MR findings in approximately 17 percent
of the control patients and 19 percent of the ADCON-L
treated patients scar scores changed by one grade between 6
nmont hs and 12 nonths. |In approximately 5 percent of the
control patients and 2 percent of the ADCON-L treated
patients the scar score changed nore than one grade from 6
to 12 nonths. Approximately 2 percent of the control
patients had hi gher scar scores at 12 nonths than at 6
nmont hs (Anendnment 6, pages 7424-7426), while none of the
ADCON-L treated patients had higher scar scores at 12 nonths
than 6 nonths. The conpany attributes the changes in scar
score of nore than one grade to sone consolidation
renmodel i ng or vascul ari zati on of the scar.

Can the change in MRl scores of peridural fibrosis
in both groups between 6 nonths and 12 nonths be attri buted
to clinical changes, or is it possibly due to the MR
t echni que?

Question 2: The primary outcone criterion for the
Eur opean study was the difference between the study groups
in the extent of peridural fibrosis on MRl at the six nonth
post - operative evaluation. Using the MRl technique, 38
percent of the ADCON-L treated group had extensive scar

scores at six nonths, while 51 percent of the control
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patients had extensive scar scores at six nonths.

In order to evaluate whether the 6 nonth data were
predi ctive of outcone at 12 nonths, FDA asked the conpany to
provi de 12 nonth post-study surveillance data fromthe
Eur opean study. At 12 nonths in 86 percent of the original
patients, 28 percent of the ADCON-L treated patients had
extensi ve scar scores (scar score 4), while 41 percent of
the control patients had extensive scar score 4.

The secondary outcone criterion for the European
study was the incidence of activity-related pain (ARP) while
performng activities of daily |living nmeasured at six nonths
post-operatively. The weighted activity-related pain (WARP)
score was statistically significantly less at six nonths in
the ADCON-L treated group, as conpared to the control group
i.e., 1.24 and 1.58 respectively. This difference was not
mai nt ai ned at 12 nont hs.

The primary outcone criterion for the U S. study
was the difference between the study groups in the extent of
peridural fibrosis on MRl at the six nonth post-operative
eval uation. Using the MRl technique, 54 percent of the
ADCON-L treated group had extensive scar score, while 77
percent of control patients had extensive scar scores for

the U S. study at six nonths.
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The secondary outcone criterion was the incidence
of activity-related pain while performng activities of
daily living neasured at six nonths post-operatively. The
U S. study did not show a statistically significant
difference in the nmean wei ghted activity-rel ated pain
bet ween ADCON-L treated and control groups at six nonth.
Twel ve nonth data are not yet avail able.

Do the PVA data denonstrate a clinical benefit?

Question 3. In the proposed | abel ADCON-L is
i ndi cated for use during |unbar surgical procedures,
providing a tenporary physical barrier to inhibit post-
surgical peridural fibrosis. The protocol was for
| am nectony (1.4 percent), |lam notony (16.3 percent),
hem | am nectony (40.8 percent), and hem | am notony (41.5
percent).

Can the PMA data be extrapolated to include a
general i zed use for |unbar surgical procedures?

DR. BOYAN. Thank you.

Now | would like to take the chairman's
prerogative of elimnating |unch and working right through
l unch so that we can nove out of here. So what we are going
to do, at 12:00 p.m exactly we will reconvene here with Dr.

Bauer's review, and then we will go to Dr. Janosky's review.
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Then we will have the open panel discussion. So you have 12
mnutes. That's it; 12.

[Brief recess.]
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AETERNOON SESSILON (12:06 p.m)
M5. NASHVAN. Wil e everybody is assenbling,
just wanted to preface the general discussion. W're going
to take this really slowy and carefully, because we want to
be sure that the conpany has an adequate opportunity to
respond. | think that Dr. WIlkinson's review was quite
lengthy, and it is chocked full of stuff, and you now have a
copy of that to go through
So at the end of the three primary reviewers, |
woul d i ke to give you an opportunity to not in the classic
sense rebut, but to at |east comment back before we go into
a full fledged general discussion.
Dr. Bauer, you are on
DR. BAUER: Again, | would like to resune by
asking Dr. Anderson a couple of quick questions. MW
col l eague, Dr. W/ kinson, has raised sone concerns about
basi ¢ bioconpatibility. Jim you | ooked at sone of the
hi stol ogy, isn't that correct?
DR. ANDERSON: Yes.
DR. BAUER: Wre you involved with the
experinmental design of either of these studies?
DR. ANDERSON: In part. Let ne identify nyself.

My nanme is Ji mAnderson. |'ma pathologist at Case Western



109
Reserve University, and I'ma consultant for diatech.

DR. BAUER. Did you do the gross dissection part?

DR. ANDERSON: | did not.

DR. BAUER: It seened to ne that whoever did the
gross dissection was able to identify fibrosis, but in your
hi stol ogy report, if | interpret it correctly, you did not
see any difference in fibrosis between the two groups? |Is
that right?

DR. ANDERSON:. Between which two groups?

DR. BAUER: Between the ADCON-L groups group and
either the shamor the other controls. In other words, you
did not see a reduction in fibrosis in the ADCON-L group?

DR. ANDERSON. | think it has to do with the way
that the nunbers were conpiled. | think there was a
reduction in fibrosis. You have to renenber when you are
| ooki ng at something grossly, you really are only | ooking at
two planes. You |ook at two planes when you | ook at
sonet hi ng hi stol ogically, because you are |ooking at a
Cross-section.

There was no doubt that the, if you will, density
of fibrosis was nuch less in the ADCON-L for exanple, as
conpared to the sham

DR. BAUER: Histologically, you nean?
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DR. ANDERSON:. Histologically, yes; nmany nore
fi berblasts, much nore coll agen, whereas the ADCON materials
had what | would call an early granulation tissue type of
col | agenous appearance. Perhaps it has been described as
nore wheel er(?), perhaps higher density of glycose am no
gl ycans that were present in it.

DR. BAUER. Maybe | had just gotten the
abbrevi ated version of your report. | hadn't appreciated
that from your descriptions that were given to us.

Again, that wasn't really quantified, is that
right in any kind of way? The gross dissection was, but in
terms of the histol ogy, was there any kind of quantitation
that could be used in a statistical study?

DR. ANDERSON. | used what we commonly use as a
subj ective scale, 0 to plus 4, and evaluated what | consider
to be dense fibro-connected tissue. | also evaluated
granul ation tissue. Since these studies were mainly
directed at the safety aspects, we were greatly concerned
with the presence and persistence of acute and chronic
i nfl ammati on, necrosis, and possi bly abscess fornmation.

DR. BAUER: The gross dissection did not describe
the presence of any cysts in any of the experinental groups,

but in your histology you identified sonme cysts in both the
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ADCON-L, as well as a nunber of the other control arns.
These were attributed to basically the operative technique.
That is your interpretation, | take it?

DR ANDERSON:  Yes.

DR. BAUER: Again, they weren't interpreted
grossly. Wre these big enough that they could have been
seen by the gross dissection?

DR. ANDERSON: | really doubt it. | think these
were mcro cysts. As you know, once we get granulation
tissue and fibrotic changes that start to occur around let's
say materials which will eventually disappear, as this
material did, and even the control materials did, we are
left with that cystic space, and that's what it was sinply.
It wasn't filled with blood. It was probably filled with
just perhaps extra cellular fluid. There was no indication
that it really was any formof pathology. It was sinply a
m croscopi c cystic space.

DR. BAUER: Again, Dr. WIkinson had expressed
sonme concerns about basic bioconpatibility. You have done a
| ot of studies |ooking at inflanmatory reactions to
bi omaterials. Are you concerned about bioconpatibility from
this product?

DR. ANDERSON. Not at all. This product is very
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simlar to what | have seen in the past with high uranic
acid. If the material let's say were present in
subm croscopi ¢ anobunts, that is to say, sonething that could
not be identified under the mcroscope, and it had let's say
el emrents that would raise into question, issues of
conpatibility, | certainly would expect to see for exanple,
macr ophage activation, perhaps sone other cellular
indicators that there m ght be biological activity there;
didn't see it.

| am convinced that the material is gone in four
weeks. If there is material there, it is not creating a
bi ol ogi cal effect.

DR. BAUER. Thank you.

DR. ANDERSON:. Thank you.

DR. BAUER: In conclusion, | don't have any
further questions, but in ny own conclusion of the pre-
clinical studies | would also agree that | think the product
is safe. Evidence of its efficacy is, | think, pretty weak
based on the animal studies, but I wll acknow edge that it
is very difficult to create an animal nodel that would all ow
a good quantitative neasure of this fibrosis, and that that
just may intrinsically be a problemof animal nodels and

experinmental design.
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DR. BOYAN: Thank you very much. Dr. Janosky.

DR. JANOSKY: In addition to the issues that Dr.
W ki nson has raised, and also that Dr. Bushar had raised, |
have about let's say five issues that | think are crucial to
the application in evaluating reasonabl e assurance for
safety and effectiveness, and | was hoping to wal k through
those rather quickly if we possibly can, but delving into
t he seriousness of each one of these issues that | would
like to raise.

My understanding is that there was only one
neur or adi ol ogi st that eval uated each of the patients for
scarring. |s that correct?

DR SILKAITIS: That's correct.

DR. JANOSKY: So given that position, what are
sone data that is going to convince ne that this
neur or adi ol ogi st was reliable, both within thensel ves, and
al so conpared to other neuroradiol ogi sts?

DR, SILKAITIS: There was a validation report that
was submtted wwth the PVMA that reviewed that interreader
variability. The kappa was | believe 0.6.

DR. JANOSKY: Right, that's the issue that |I'm
getting at. | would consider that to be a very | ow

reliability.
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DR. SILKAITIS: It's nmy understanding that that is
a noderate reliability.

DR. JANOSKY: A kappa of 0.6?

DR. SILKAITIS: I'msorry, it was 0. 68.

DR. JANOSKY: Still, you are tal king about
approxi mately 30 percent of the tinme, not having agreenent.
If we go with that piece of information, then if | |ook at
t hose score changes from6 nonths to 12 nonths, and sone of
t hose score changes that we are | ooking at, you are actually
seeing that the scarring is getting better, and that's one
of the issues that we were dealing wth today, trying to
figure out why that was happeni ng.

Wiy woul d you not attribute that to unreliability
wi thin this neuroradiol ogi st, given especially that the
kappa is 0.7?

DR. ROSS: Maybe the best way to answer your
question if I may, is to show a coupl e of inages,
particularly of the scar score changes; a dramatic change.

DR. JANOSKY: If time permts.

DR. ROSS: Particularly with the changes in the
scar score, this, for the nost part, not a subtle change.
This is the 6 and the 12 nonth inmage, sort of ancillary

findings; just nice slice position correlation. You can see
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the positioning of the vertebral body here, this sort of
wi ng configuration, which is precisely reproduced on the 12
nmonth data. Here is the basie(?) vertebral |ane going
t hrough the vertebral body. You see the exact slice
position here.

Now what you were asking about is the change in
scar score, so we have really a slice that | ooks identica
fromthe 6 to the 12 nonth tinme point. Here is the theca
sac. Here is the facet. Here is the soft tissue, the scar,
which is present along the dorsal aspect. Here it is at 6
months. At 12 nonths this now shows fat signal intensity.

These type of changes from6 to 12 nonths -- could
it be reader problen? Could it be machi ne problen? You
think of all these things, but certainly the slice positions
were very good going from6 to 12 nonths, and not hi ng
suggests that | am changing ny scar readi ng going from
ei ther the European study or the U.S. or the 6 to 12,
particularly in light of these really dramatic changes |
think you see on the imges.

DR. WLKINSON: These are inages through the
vertebral body. | think you did not include those in your
statistical analysis, is that correct?

DR. ROSS: They were taken one slice -- this is
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angl ed down | ow, so these were obtained and non-angled. So
when you cone down | ow, you are going to cut through sonme
vertebral body before you get to the disc when it is angl ed.
So the three slices were utilized at the |level of the
| am nectony site, and then one slice above and bel ow. |
scored five | evel s above and below as well. So really, it
enconpasses the whole level. So this is sort of at the
bottom of that range.

DR. MC KINLEY: | would |ike to add a comrent.
That is that at both 6 nonths and 12 nonths, despite the
fact that there was a snall decrease in about 20 percent of
the scar scores, that the decrease was the same in both the
ADCON and control groups. The scar benefit, which is what
we are here to discuss, was statistically significantly
mai ntai ned at both the 6 and 12 nonth tine points.

DR. JANOSKY: | would like to pick up that in a
second, but | want to continue on this point, just for one
nmore qui ck question. G ven the cases that were used for the
data within this application, was there an estimte of
reliability done both in the U S. study and the European
study? So does that value of 0.67, is that using the cases
within this current application?

DR. SILKAITIS: That report that was submtted was
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fromthe pivotal European trial, and re-reading of those
i mages.

DR. JANOSKY: But it was not also calculated for
the U S. study? So you don't have an independent assessnent
of reliability for the U S. readings al so?

DR SILKAITIS: R ght, well, because the sane
individual is used for both studies, it was thought that
that one report woul d be adequate.

DR. JANOSKY: Let's just continual along the line
that was raised, but deal with it alittle differently. If
| look at the U. S. study, there is a high nunber of non-
eval uabl e subjects. Actually, about 47 percent are
eval uable. | understand how sone of the assessnents are not
done given the pain was not there. | don't see a conparison
that | ooks at baseline characteristics of those that were
eval uabl e and those that were not. Did you do such an
anal ysi s?

So if I look at the individuals that reported no
pain, so then did not go on to get the wARP, what are the
basel i ne conpari sons of those individuals? So are they
sel ecting thenselves, and that is |eading to sone bias or
not ?

DR. SILKAITIS: You are referring to the pivotal
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st udy?
DR. JANOSKY: The U. S. study.
DR. SILKAITIS: The U S. study had one tinme point.
DR. JANOSKY: The six nonth tinme point.
DR, SILKAITIS: R ght. Could you repeat your
gquestion?

DR. JANOSKY: Sure. If | look at the nunber of
eval uabl e subjects fromthat study, it is approximtely 74
per cent .

DR. SILKAITIS: Right.

DR. JANOSKY: | understand how that nunber is
bei ng obtained. Sone data were just not obtainable; for
sone of the assessnents they were not done. |If | take a
| ook at the data let's say fromthe wARP, that was only
adm nistered to a patient who reported pain, is that
correct?

DR SILKAITIS: That's correct.

DR. JANOSKY: So now if | take a |ook at the
basel i ne characteristics of those subjects that did get the
WARP and those that did not get it, that would give ne an
assessnment of whether those subjects reporting no pain are
actually different in sonme other way, to get into this issue

of biasness in terns of eval uabl e and non-eval uabl e
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patients.

DR. SILKAITIS: In terns of the evaluation of the
activity-related pain score, the weighted score, pre-
operatively, yes, we did conpare the treatnent groups of the
eval uabl e group. | think we have the all patients al so;
everybody that we had at that tine, and as it was shown

earlier, it was not statistically significant.

DR. JANOSKY: |I'mnot interested in the treated
versus the control. I'minterested in those respondi ng no,
| did not have pain versus those who responded, yes, | did,

who then went on to get this additional assessnent.

DR SILKAITIS: R ght, we did do that analysis
think, but I don't have it available right now

DR. JANOSKY: Can you recall what the outconme was
of that analysis, just in a general sense?

DR. MC KINLEY: | just wanted to reiterate that
for the U S study, this is an interimreport. The reason
that the drop outs are a little higher than what you m ght
expect with a final study is the fact that there were still
several patients that had not conpleted either M
assessnments are clinical assessnments, but at the tinme point
that the interimreport was chosen, that we had to freeze

t he dat abase at sone point.
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So |l think it is alittle difficult to talk about
drop out rates and things of that nature, with an interim
anal ysi s.

DR. JANOCSKY: You al ways present to ne a wonderful
lead in to the next question, but I'mgoing to resist and
just go back to this question again. | started this off by
sayi ng | understand how that val ue was obtained in that 74
percent is |low, but given the point at which you are in that
in protocol, part of it understandable.

" m having a problemw th not adm ni stering that
WARP, and | also think Dr. WIkinson had nenti oned sonet hi ng
very simlar. | want to get at whether that presented a
bias or did not present a bias. So that is the issue that
"' m concerned with now.

DR. MC KINLEY: Let ne just comment on the wARP
assessnents in the pivotal trial, because we did do an
anal ysis were we considered all patients. Those patients
that had zero pain or no pain were included in the anal ysis.
Dr. Bushar did present that particular analysis. W do
enconpass the patients with no pain into the entire wARP
anal ysis. The benefit was maintained. It was statistically
significant 2-tailed anal ysis.

DR. JANOSKY: Assum ng that those were in that
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categori zation, but |I'mtalking about baseline
characteristics, whether they were different to begin wth.
| f you are presenting at sone point, and saying you are not
having pain, were you different in some way when you
started? |If you don't have the anal yses --

This will pretty nuch be the final question, with
maybe a subset if you lead ne in that direction. This is
again, followup to what you had said earlier. |If | |ook at
the results obtained fromthe European study and the results
obtained fromthe U S. study, and | do understand that these
are different populations. | understand that they are
happening at different tine periods, both in the assessnent,
and when the study is conduct ed.

| see in ternms of safety, that for the nost part
those studies are the sane, the results of the study. That
gi ves nme sone assurance that these are conparable studies -
sone assurance. Then when | |l ook at the effectiveness data,
| see very different outcones in terns of the high |evel of
scarring that is reported in both groups.

That | eads nme back to that issue of reliability,
as well as perhaps sone surgical differences, whether it is
surgeon, whether it is technique, whatever it mght be. |If

you could answer a little bit about sort of what |'m seeing.
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DR SILKAITIS: As a matter of fact, we do have
sone answers to those questions. Dr. Robertson would |ike
to make a comment, and like to share a slide that explains
that to you.

DR. ROBERTSON: Ji m Robertson, Professor of
Neur osur gery.

|f you will notice in the European and the United
States study there was at twi ce as nmany people had true,
extruded fragnents of disc as the European study. There is
a host of literature, particularly in The Journal of Spine
in the | ast year that shows the intense inflammtory
reaction that occurs around the free extruded fragnent.

O her than that explanation as the increase in the
i nci dence of scar that was seen, we don't have any, but
that's a very |l ogical explanation, rather than any surgical
techni que or any other thing that we could think of.

DR MC KINLEY: 1'd like to share the data with
you. As you can see on the slide that is currently
projected, if you | ook at the disc pathology, as Dr.
Robertson pointed out, between the U S. and pivotal studies,
we said that in the United States we did observe nore severe
di sc pathology, and this is what we attribute, at |least in

part, if not totally for the difference in scar scores. So
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that is the data.

DR. JANOSKY: So you woul d argue the patient
popul ations are different then to sone extent? Ckay.

As the final question, | see sone of the
statistical tests are done 1l-tailed or directional or non-
directional tests, and sone of course are done 2-tailed. So
if we think of themas directional or non-directional, I'ma
little confused. Wy are you reporting sone of the results
as l-tailed, and sone of the results as 2-tailed, where if |
woul d just treat themall as 2-tailed or 1-tailed, | would
clearly cone to different conclusions that were nmade?

Al so, for your interimanalyses, why were the P
val ues not adj usted.

DR MC KINLEY: [I'msorry, | didn't understand the
| ast question. | can answer the forner.

DR. JANOSKY: For the U S. study that is
considered as an interimanalysis, why were the P val ues not
adjusted? So within that study, not only is the issue of
directional and non-directional a problem but also you
didn't adjust the P values given the fact that that was an
i nterimanal ysis.

DR. MC KINLEY: Let's answer the first one. Let

me just give you a few points, and then |I'm going to have
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Phil Lavin, our statistician, talk in nore detail about the
second one.

DR. LAVIN. M nanme is Phil Lavin. |I'mwth
Boston Biostatistics, and I|'ma paid consultant to G i atech.

One of the issues that we had in this trial was
the issue of 1-sided versus 2-sided tests. |If you look in
the original protocol, the European trial, you will see sone
mention of both 1-sided and 2-sided testing in there.

You will also see if you | ook at pre-clinica
animal data in terns of adhesions, that there was sone good
evi dence there for thinking about 1-sided testing, which is
why the company, when they |aunched the European trial, went
in that direction.

You will also see that in the U S A trial, there
was a consi derable amount of desire to go with the 1-sided
test, because that's what other sponsors were doing who were
presenting to the agency, and there was also a desire to
keep the results consistent in the PMA filing. So the 1-
sided testing nethodol ogy was sel ect ed.

As your statistician and others can tell you, the
sinple way of just handling a 1-sided to 2-sided P val ue
conversion is to just double the P value fromthe 1-sided

test to get the 2-sided nunber. So those are the rationales
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for thinking about 1-sided versus 2 sided.

Now anot her question that was just raised was the
i ssue about adjustnent of the P value for doing an interim
| ook. Now | consider that to be sonething that shoul d have
been in the protocol when it was originally witten, but
there was no Landenette' s(?) calculation in there for doing
the P val ue cal cul ati on.

If I were making a recommendation at the time, |
m ght have tried to put in there sone type of a boundary
stopping wall, but for whatever purposes there were, there
was not really any P value cal cul ati on adjustnment put forth.

Instead what | would like to propose, which is
what is done for a ot of agency trials in this situation,
is that you do the final P value calculation at the end, and
so you mght require in a situation like this where you
| ooked at the trial, not with the point of view of stopping
it, but fromthe point of view of trying to see where you
are at, to require a P value through this Landenette's
cal cul ati on.

So that woul d probably anmount to about a P val ue
of 0.045 required for significance when you get to the end,
just fromny experience with trials like this, of this

sanpl e si ze.



126
DR. JANOSKY: | just need to foll ow up rather
qui ckly. Dr. Bushar had given us sone anal yses and

presented themtoday, and those are done wth the 2-tailed P

value. If | look at sonme of the other analyses that were
presented, it's still 2-tailed. So which one should I
foll ow? Because again, |I'mgoing to cone to different

concl usi ons on sone of your outcones, dependi ng upon what |
use.

DR. LAVIN. Let's be very specific here. Wth the
US A trial | believe that the study clearly states, and
the protocol clearly states that 1-sided testing was to be
t he approach. That is exactly what Dr. Bushar put into his
overhead. That canme fromthe protocol. Also Dr. Lee
mentioned that as well. So |I believe the 1-sided testing is
the way to go with the U S. A trial.

| also believe for the sake of consistency, and
the strength of the aninmal studies as well, that really you
should go with 1-sided testing. So I would Iike to put
forth ny opinion that 1-sided testing would be the nost
appropriate here, given the way the protocol hypotheses were
constructed, given the way that the study was powered, and
given the way that others have presented the data.

DR. JANOSKY: | think I'll conclude at this time.
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DR. BOYAN. All right, thank you very nuch to al
the reviewers. | now would like to give an opportunity if
you woul d li ke to nake any specific comments in response to
Dr. WIlkinson's review, and ask that you go to the podi um
for that.

DR SILKAITIS: Thank you, Dr. Boyan. Yes, we
would like to respond to Dr. WIkinson's coments. W wll
have people go to the podiumto respond to them

DR. MC KINLEY: |1'mgoing to have Fredd G sler(?)
talk to the issue of the -- Dr. Hardy is going to talk to
the issue of free fat grafting.

DR. HARDY: | think the operant word when you talk
about standard of care is not whether standard of care --
the word "de facto" | think was used in the subm ssion. The
fact is that while some surgeons do in fact use free fat
grafts to hopefully prevent epidural fibrosis, free fat
grafts have never been subjected to any kind of a
controlled, double-blind study to see if they are effective.

In fact, a great nmany neurosurgeons and
ort hopaedi ¢ surgeons don't believe that they are effective.
Also in fact, a lot of neurosurgeons and orthopaedic
surgeons don't use them So that while de facto it may be a

standard of care, it really isn't a widely accepted standard
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of care.
Furthernore, it really is technically different
than putting gel in and around the nerve root, because al

you really do when you put a free fat graft onis lay it on

the operative field, and that is it. It doesn't surround
the nerve root. It doesn't act in the sane way that ADCON
di d.

So for this reason, and al so sone peopl e use fat
grafts with other nedications and so forth. So that it
seened nost appropriate to use as a control standard
operative technique, which is to do the operation and cl ose,
and not a free fat graft, which is not a widely used or not
uni versal ly used techni que.

DR. WLKINSON: | certainly agree wwth ny em nent
coll eague that this is not an accepted, w dely, and
uni versally accepted operative techni que, however, the
manuf act urer and presenter both today used the term
"standard treatnent."

| also would disagree with Dr. Hardy that
everybody sinply throws the fat on top. | nake a great
effort of putting the fat back where | took the fat out of,
and | put the fat graft ventral and lateral to the nerve

root at the tinme | replace fat.
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So there is trenmendous variation in how this other
technique is used. It has not been standardi zed and
subjected to this kind of rigorous analysis. But if a
manufacturer is going to declare it a standard treatnent,
t hat becones significant for this PMVA

DR MC KINLEY: 1'd like to now address the issue
of the correl ation between recurrent radicular pain and
scar.

DR. BOYAN: And the volunteer is?

DR. ROSS: Jeff Ross. | guess one thing is that
t he point of the paper was derived fromthe European dat a.
If | could be very sinplistic, it said the point of the
paper is scar is shown to be bad, taking that |arge group of
patients. Now of course the problemis how do you define
that in any one patient? You can't.

Because this was the conbined data from both the
ADCON and the control group, taking themtogether you get
enough -- and statisticians can speak about -- but the
nunbers are | arge enough that we can tal k about scar being
bad at that point. Wen it gets broken down into ADCON and
control by thenselves, we don't have that significance.

The other point | want to make, which again is

mnor and | don't want to belabor it, but the comments at
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the end of the paper, | do apol ogize for not giving those to
the panel. It wasn't exactly part of the paper per se, but
again point out that there were sone kind coments about the
paper back there as well. So it wasn't an obfuscation of
data by not submtting those.

DR. BOYAN. Thank you.

DR. MC KINLEY: | would |ike to add one nore thing
to the associati on between scar and pain, and that was an
addi tional analysis that was specified in the protocol, and
submtted in the PMA, and that was between scar and wWARP or
activity-related pain. W perfornmed that anal ysis.

So on your slide behind you, as you see on the
right, not only as we previously discussed was there the
significant association between scar and recurrent radicul ar
pain, but we also did another statistical analysis for both
ADCON and control patients. W found that there was a
significant association between extensive scar and change in
activity-related pain when in this particular analysis. So
basically pains with nore scar, regardless of their
treatnment group, also had nore activity-related pain.

DR. RCSS: | did also want to nake a poi nt about
t he question of extent of scar correlating with density on

MR. That is a fascinating area, and | have a | ot of
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theories about it, but there is no hard data to present on
that, because really given the limts of our technol ogy and
the state-of-the-art technol ogy we used, when you | ook at
it, I can't say anything other than sort of binary approach,
is there scar or isn't there scar?

We don't have the technology to say really go to
hi stol ogic | evel and say, what is the anmount of coll agen
tissue at that point. That just doesn't exist.

DR SILKAITIS: | wuld also want to clarify for
t he panel nenbers that everybody in the study -- no one had
fat graft.

DR. MC KINLEY: | wanted to add a comment
concerning the distribution of scar scores. | would like to
make a couple of comments, the first being that in the
pi votal study at both 6 and 12 nonths, and in the interim
results of the U S. study if you | ook at the overal
distribution of scar scores regardl ess of how you categorize
it, that difference is significant.

We found through the correl ati ons between scar and
clinical outcone that it is the nbst extensive scar that is
nost highly associated with clinical outcone. So we feel
that it we should then focus on extensive scar, but

regardl ess of how you segnent the data, the ADCON group had
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a benefit.

DR. BOYAN: If there are no additional comments,
t hi nk what we should do next is nove to the general
di scussion. Menbers of the panel can still call on you, but
at this point you are back to the audience. | have the
official wording here is that you are to renenber that you
are now public observers at the neeting.

| would Iike to rem nd the public observers at
this neeting that while this portion of the neeting is open
to the public observation, public attendees nay not
partici pate, except at the specific request of the panel.
That neans that we ask you the questions, and you cone
forward. So you guys are actually free fromthis nonent to
go back and sit confortably in the audience.

DR. WTTEN: Are noving towards di scussion now?

DR. BOYAN: Yes, general discussion

DR. WTTEN: Have the finished?

DR. BOYAN. They are finished. | just instructed
by nmy colleague to ny immediate left that | was to send them
back to the audience. Do you want to |let them stay
confortable there as part of the audience? GCkay, we're
going to let you sit at that table as to be confortably part

of the audience. Werever you want to sit, sit, but you are
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audi ence now.

Agenda Item: Panel Discussion

DR. BOYAN: Now for the general discussion we are
going to go around the room and we're going to start with
Ms. Donmescus, and | et each of the nenbers of the panel ask
one or two questions that are the ones that they consider to
be the nost inportant to their particular area of interest
to get a general discussion going.

You can feel free to ask other panel nenbers
gquestions, anybody in the FDA gquestions, or anybody fromthe
conpany questi ons.

M5. DOMECUS: | actually don't have any specific
questions for the sponsor. | guess | have a general
gquestion to the panel, which may becone evident as we go
around the table. | have heard a | ot of debate this norning
about the significance of scars as it relates to pain, but |
haven't heard a | ot of discussion about scarring at it
relates to the ease of reoperation, and all the risks
attendant with that. That would seemto ne to be an
undebat abl e clinical benefit, but | wanted to hear sone
comments on that.

DR. WLKINSON:. Well, | think you have probably

heard too nuch fromnme already. One question, and | suppose
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it's pre-clinical studies. |In clinical use, gelatin foam
tends to swell. For instance if it is left under optic
nerve by spinal fluid, it can swell over a period of days
and cause visual loss. If it's in the epidural space and is
soaked in blood, it can swell and change si ze.

This material is nade up largely of gelatin foam
Does it change volunme over tinme when it is left in the
epi dural space or around the nerve?

DR. SILKAITIS: | will defer the answer to Dr.
Zupon.

DR. ZUPON. Basically, your conment is correct if
you are dealing with non-fully hydrated gelatin. Qur
product though, definitely the gelatin that is inside the
product is fully hydrated. There is no nore absorption of
water into our product at all, so there is no swelling
characteristic.

DR. WLKINSON:. A comment that | was pleased to
hear Dr. Ross confirmthat there is at present, no known and
proven correl ati on between MRl appearance of extent of scar,
and MRl appearance of density of scar, which is the factor
that Ms. Donmescus was asking about, the ease of reoperation.
| s that scar dense scar? Having reoperated on nmany patients

wi th MRl appearance of epidural scar, | have been pleased to
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find that the scar is very filny, and very easily opened.

DR. LAURENCI N: Going over the statistics, the
guestion is what will your final claimbe? Certainly I
guess you are going to push very hard in terns of having a
claimfor decreasing fibrosis, and you may have sone points
in that area.

The whol e question about the ADCON being able to
relieve pain beconmes very nmuch up in the air interns of in
| ooking at the statistics and |ooking at the fact that there
was sone pain relief at 6 nonths in terns of activity-
related in European study, but not at 12 nonths. Also in
the U S. study there was a problemin terns of getting
meani ngful relief of pain.

Wul d you want your package insert to say relief
of scar and relief of pain? If so, how can you make cl ai ns
in ternms of relief of pain when you have data fromtwo
different studies, which nmakes it difficult to substantiate
it?

DR. MC KINLEY: Yes, | do agree with your first
coment that we do have data to support the reduction of
scar or fibrosis. As it relates to pain, in the pivotal
study, it's the basis of our PMA subm ssion. Everything

el se is supplenentary in support of that.
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In the pivotal study we did clearly denonstrate
that ADCON patients had |less activity-related pain. Now
that value was not carried forward to 12 nonths. The
di fference was mai ntained, the relative trend was
mai nt ai ned, but due to the fact that we had sone drop out of
patients, and that the fact that the study was designed as a
si x nmonth pivotal study.

It wasn't designed necessarily to denonstrate
activity-related pain significance at 12 nonths, which is a
di fferent power calculation. | guess a statistician would
agree that if the end were larger, at sone point we would
have achi eved that statistical significance.

There is a third point that | would Iike to make,
and that is at the 12 nonth tinme point, with the natural
portion of disease you begin to see sone recurrence of
synptons. That also may begin to affect the pain
measurenents at 12 nonths. | would like Dr. Spencer to add
a coment on that.

DR. SPENCER: Wen you are doing a study such as
this where you are evaluating the surgical results for
sciatic disc herniations, as you follow these patients out,
pretty soon you start docunenting the natural history of the

under |l yi ng di sease, rather than the treatnent you have
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initiated. 1In other words, these patients all had
degenerative disc problens which predi sposed themto
herniation in the first place.

So as you carry themout, pretty soon the effects
of your treatnent are overshadowed by the natural history of
t he di sease process in the first place.

DR. LAURENCIN. So are you saying that because of
confoundi ng variables, that it cannot show efficacy in ADCON
after six nonths?

DR. SPENCER. |'mjust saying that it's nmy opinion
that one of the explanations for why the statistical
efficacy trails off after six nonths is that it may be that
we are docunenting the natural history of an underlying
condition, rather than the treatnent effect itself.

M5. DOMECUS: | wanted to point out something too
in |ooking at the nunbers. Even though we are naking a big
deal about statistical significance. |If you |look at the 6
nmonth scores, in ADCON it is 1.24, and at 12 nonths it is
1.32 versus the control is 1.58 versus 1.59. So even though
it's not statistically significant at 12 nonths, nunerically
it seens to be a really mnor difference.

DR. MC KINLEY: It's inportant to renenber two

t hi ngs about the activity-related pain neasurenent. First
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of all, the scale was 3.2. The activity-related pain
measur enent anal ysis had two conponents, a nean conponent
and | ooking at individual activities. The scale was 3. 2.
So if you | ook on an absolute basis, the difference at 6
nmont hs was around 15 percent, and still over 10 percent
difference on that relatively small scale at 12 nonths.

Probably nore inportant clinically is that you
need to |l ook at the individual activities. Wen you | ook at
the individual activities, all of the ADCON patients did
better in each of the activity requirenents, and sone as
much as 40 percent better

DR. LAURENCI N: Just a final question. Basically
for the clinicians who are in working in sone way with the
conpany, if a patient canme to you and said, |'mlooking at
whet her | shoul d have the ADCON placed in ne or not, a year
fromnow, doctor, would you say that if | have this placed,
will my pain be inproved? Wat would you be able to say to
t hent?

DR. SPENCER:. One of the nost frequently asked
gquestions to ne when propose a | am nectony di scectony for
surgery is the patient says, well, doctor, what about the
scar tissue that is going to be there after surgery, is that

going to be synptomatic? |Is that going to cause a problen?
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| tell thema scar is an inevitable consequence of surgery.
| do everything in ny power to mnimze it, but | can't
predi ct one way or the other.

So | think if there is a product avail able that
reduces scar tissue. Wen a patient cones to ne, | wll
tell themthat | would Iike to use this material, because it
reduces the scar tissue, and I think it reduces the
probability that they nmay have problens down the |ine from
scar tissue as a result of the surgery that |I'm perform ng.

DR. LAURENCI N: But based on the data, what would
you say to thenf? |If you they say, what's the data on this
internms of --

DR. SPENCER: That it reduces the peridural scar
tissue.

DR. LAURENCIN: But in ternms of pain?

DR LAVIN. | would like to add sonmething to the
di scussion regarding this clinical utility neasure. This is
sonet hing that has been with the device part of the agency
for 15, 20 years. One of the things that we did to help try
to understand what is the clinical utility of ADCON versus
control, we nade an over head.

Now what we did to look at this neasure is we

decided to take all of the clinical infornmati on which was
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avai l able to us. W took the MRl scar score, and we al so
had the wARP, the ARP, the SLR, the | ower back pain, and the
Rol and-Morris. W |looked at it separately for the European
trial, and also for the U S. A study.

One of the things that we required was we | ooked
at what percentage of the patients at six nonths will have a
non-extensive MRl scar score, and will have an inprovenent
in the wARP, an inprovenent in the other back pain neasures.
For the European trial at six nonths, requiring all of these
to be in place. Forty-six percent of the ADCON patients mnet
those criteria.

This was being as conservative as possi bl e,
hol di ng aside the patients with m ssing, and not counting
themin this analysis. So this is a worst case anal ysis.

So 46 percent of the ADCON patients at six nonths in the
European trial versus 28 percent of controls nmet this
criteria of everything inproving and the MRl scar score
bei ng not extensive. The 2-sided P value for that was
0. 004.

Now t aking the data out to 12 nonths, where
admtted we had a small |loss of patients, it had actually
risen to 52 percent inprovenent with all these neasures

i nproved for the ADCON patients --
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DR. WTTEN: Excuse ne, | don't think we've seen
this analysis. Ws this analysis provided in the PVA?

DR. LAVIN. This analysis was not provided in the
PMA. It is in response to the question of what's the
clinical utility.

DR. LAURENCI N: The question isn't regarding
clinical utility. The question is hopefully a sinple
guestion regarding pain at one year. |If a patient conmes and
asks will | have pain in one year, based on the data that
you have, what is the likelihood of ny having | ess pain
because | had this inplant placed, what would be said? Not
clinical utility in terns of scar, because that takes into
account scar and other |evels of scar.

It's not levels of scar. | think the question is
internms of levels of pain. At six nonths we have sone data
that says there is inprovenent. At 12 nonths it sounds |ike
we don't, and I'mtrying to get a sense for whether the
sponsors believe that or they don't.

DR. LAVIN. Well, I've |looked at that data as
well. Although this is not in the PMA, it is about 80
percent for the ADCON group, versus about 65 percent for the
controls. That is just if you take away the MRl scar score

and | ook at those other neasures, which are pain rel ated.
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So you are seeing a 15 percent or better advantage for ADCON
at 12 nonths. Al so you are seeing it at 6 nonths as well,
so it has |egs.

DR. LAURENCIN: A statistically significant
difference at 12 nont hs?

DR. LAVIN. At 12 nonths? | have not cal cul ated
that yet, but | would assune that at 15 percent, it is going
to be darn cl ose.

DR. WTTEN: | would like to rem nd the panel that
in their deliberations they need to consider the data that
was provided in the PNA

DR. BOYAN: Thank you, Dr. Wtten. Dr. Janosky,
any further questions?

DR. JANOSKY: Just a quick followup to one of the
questions | asked before and presented to the sponsor, as a
comment that clinical utility that was just presented, |
realize it was not in the PMA, but was done by a 2-sided P
value. So going back to what you said before, that
everything that was 1-sided again, was not what was goi ng
on.

If | look at the unreliability again, | stil
can't get off that issue that kappa being just |ess than

0.7. \What type of errors are you seeing then? Wich ways
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were the errors occurring? So if agreenent is 0.7, then a
fair anmount of the cases are not in agreenent upon retesting
or upon |ooking at the scan at the sane, which way are the
errors occurring? Are you recording things as nore severe
than they actually are? O are the errors occurring the
ot her way?

| can't renenber the gentleman's nane before, but
| think the neuroradi ol ogi st had spoken to this before.

DR. ROSS: In general, the errors were occurring
in the central portion of the scoring. |If it is 50 versus

51 percent, is it a 2 or a 3? Those are a little nore

probl ematic than a score at the 1 or the 4. If the whole
guadrant is done, it is an easy call. [If it is at the other
end, where there is a tiny amount, it's an easy call. It is

in between where there is a shift.

DR. JANOCSKY: So that's the non-extensive part
t hen, when you categorize that?

DR. RCSS: Correct.

DR. BOYAN. Dr. Yaszenski?

DR. YASZEMBKI: | have three itens to discuss, two
of which will be questions, and one will be a coment. The
first is wwth respect to pre-clinical. Please elucidate for

me on the pre-clinical studies. | saw a video that showed a
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difference in the dissection on reoperation between aninals
that had no barrier placed, and aninals that has ADCON L
pl aced. Was that a single or two case analysis, or the was
the ease of re-exposure of the dura evaluated systematically
in the animal study? Can sonebody speak to that?

DR. ZUPON. Can you clarify the question for ne a
little bit?

DR. YASZEMSKI : Ckay, I'Il try. [I'll try to say
it again. | saw a video that showed an exanple of an ani nmal
getting reoperated.

DR. ZUPON: No, that was not a video. The video
you saw was a human vi deo.

DR. YASZEMSKI: Ch, okay, so there was a human
bei ng reoperated. Thank you.

The reoperation is the point 1'd like to speak to.
In the animal study, was any assessnent of ease of
reoperation made, so that we could know whether this is a
very common finding that wwth the ADCON-L it is very easy to
re-expose the dura versus the control cases?

DR. ZUPON: In the pre-clinical there was a very
formal scale of going down various |ayers, |ayers of skin,
goi ng through the nmuscle |ayers, down to the dura of

attenpting to get the -- the evaluators were blinded, and
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t hey were maki ng notes about how thick or tenacious the scar
was that surrounded the dura.

DR. YASZEMBKI: Please remind nme, what were their
concl usi ons?

DR. ZUPON: The concl usi on was that the ADCON L
very, very significantly, P was 0.0001 reduced peri dural
scar conpared to the control ani mal channel operations for
any of its conponents.

DR. YASZEMSKI :  Thank you.

My second question, | will ask for comrent on this
fromeither the panel or the FDA or the sponsor's
statistician. As | was reading through it, | saw that the
six nmonth data included 71 percent of the patients. |s that
accurate? |s that a high enough nunber of those random zed
to be okay?

DR. MC KINLEY: Was that the U S. study?

DR. YASZEMSKI: | don't renmenber which study that
was.

DR. MC KINLEY: Let ne just make a comment that in
t he European pivotal trial the drop out was about 10 percent
on average. About 90 percent of the patients had foll ow
ups, so that is probably the U S. study. Again, that was an

interimanalysis, and the reason for that higher rate was
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due to the fact that we had a |l ot of patients who either had
not conme back for MRIs, or not had data entered into the
dat abase by the cut off date.

DR. YASZEMSKI :  Thank you.

My last is sinply a cooment. M/ comment is that
we have di scussed before the issue of the control group
being no treatnment at all. | would submt that a not
i nsignificant nunber of us do put sonething over the dura
after exposing it. | think the common sonethings are fat or
a gelatin sponge. It would have been really nice for ne to
see a conparison that contained either one or both of those
as conparison groups.

DR. ZUPON: In the animal studies we did do that
conparison, conparing ADCON-L agai nst both of its primary
parts, which is an absorbable gel from USP and the
pol ygl ycan ester. Again, there was no statistica
di fference between sham operations, absorbable gelatin, or
t he pol yglycan ester anong peridural scar. |In al
situations, the ADCON-L was statistically -- reduction of
scar conpared to all three of those in both the rat and the
rabbit studies.

DR. YASZEMSKI :  Thank you.

DR. BOYAN: |I'mgoing to ask a couple of brief



147
questions, and actually I wanted to be sure that they are
understood that in the context of a positive context. |'m
asking just informationally for nyself.

In the material that | had, it wasn't always
imedi ately clear to me where the original products cane
from | don't nean what vendor; | nean the derivation. One
of the hypotheses | have for why you are getting this
reduction in scar is that you using a porcine product, which
is in fact going to encourage a greater degree of resorption
than maybe it was a human collagen than it mght. So that
on the one side is very positive.

On the other side, you do run the risk of a
del ayed hypersensitivity reaction in sone snall group of
patients that will becone sensitive.

The ot her conponent in there is the polyglycan
sulfate, which | wasn't quite certain whether that was
bi ot echnol ogically derived. In the course of the discussion
t he concern about endotoxin is if it conmes from
bi ot echnol ogy, there is an endotoxi n conponent, which at
your level is quite small, and may al so contribute to the
i ncreased resorption of your material. Potentially of other
scar that is formng mght be resorbed because of this

enhanced i mmune response. |Is it a biotechnol ogy-derived
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pr oduct ?

DR. ZUPON. The pol ygl ycan ester is not
bi ot echnol ogy- deri ved.

DR. BOYAN. It's not, it's a synthetic?

DR. ZUPON: It's a synthetic process, and is not a
hi gh source of any endot oxi ns.

DR. BOYAN. Ckay, so resolves a whole concern
had. Actually, | thought it was a clever way to bring an
insult to the site, but so nmuch for that plan.

So ny next question is that | did notice in your
data, and | noted also that it doesn't affect the clinica
out cones, but there is an increased anmount of adhesion
formation in the dorsal segnment in your ADCON-treated human
conpared to the control-treated humans. | wondered if you
had any thoughts on that?

DR. MC KINLEY: | assune you are conmenting on the
reoperati on observations?

DR BOYAN. Yes.

DR. MC KINLEY: | would just make a comrent t hat
the ends for those observations were relatively small.

DR BOYAN. | agree.

DR. MC KINLEY: | would Iike to have maybe Dr.

Hardy or Dr. G sler add an additional comrent as to why, but
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we don't attribute that to any product-rel ated observati on.

DR. HARDY: There is always the possibility when
you are dealing with a handful of patients that a little of
t he product m ght get noved inadvertently by a sucker as you
are closing, or that it mght run down. So | think to draw
any really firmconclusions fromthat site particularly is
going to be fairly difficult.

DR. BOYAN: Too soon for that?

DR. HARDY: Yes.

DR. BOYAN. Ckay, thank you. Dr. Hale.

DR. HALE: | just have one question for the
sponsor, going back to the issue of validation of the M
data for assessnent of scars. Either in the human
reoperation data set or the animals, if that data was
avai l abl e, was there any attenpt nmade to correl ate your
interoperative findings wwth the MR data?

DR. HARDY: It is very difficult to make that kind
of anal ysis, because the reason the patients were reoperated
is that they had sonmething |like a recurrent herniated disc,
so that you are conparing apples to oranges. | think this
al so applies to the question that was raised earlier about
conparing pre-operative anounts of scar tissue. You' ve got

a herniated disc there, and that is going to distort all of
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your observati ons.

DR. MC KINLEY: W did have sonme anecdot al
analysis on a few patients that corresponding MRs. W found
that the correl ations were good.

DR HALE: | realize it's a small data set, but it
seened |i ke that mght provide you at least a little bit of
validation for the techni que, but given the nature of those
reoperations, that may not have been that good of data to
present anyway.

DR. ROSS: Also, a fair nunber of those
reoperations were early on after the initial surgery, making
t he nunbers even smaller. So in that very early tinme point,
t he diagnosis of what is scar or what is recurrent
herniation is problematic. You need to be out farther.

DR. HACKNEY: | was asked to comment on the MR
features of this. Although we have touched on that before,
maybe | w il anticipate sonme of the panels, at least with ny
opinion of the MR First of all, it doesn't surprise ne at
all that sone of the scar score changed over tine.

If you read MRs on people who have had back
surgery, and even people who haven't who have degenerative
di sc di sease, you see scarring in the epidural space.

Sonetinmes it gets better; sonetines it gets worse.
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suppose | woul d have been surprised if in such a | arge
nunber of patients, no one's scar score did change. That is
an expected finding.

We are asked whether the MR technique is reliable
for quantitating the scars. There is abundant evidence that
MR is excellent for telling the presence of scar and its
| ocation. That is why it is used for this purpose
clinically on a routine basis. That has been well
established for a nunber of years, and | don't think there
is any debate about it.

The manufacturer's attenpt to neasure the extent
of scar is sonmething that has not been done very nuch. |
think the data they have is essentially all the data there
is about howreliable it is for neasuring the extent of
scar. | don't think we are left only with the data they
present.

W are left wwth the fact that we know MR, as a
techni que, gives exquisite anatom c area and vol une
measurenents of what it is that you are seeing. So you can
be confident that if you estimate the area of sonething
based on an MR, that that nunber is quantitatively accurate.

| think the question Dr. WIkinson brought up is

what is it that you are | ooking at when you see enhancenent
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or loss of epidural fat? | certainly agree that there isn't
any standard at the nonent for an MR definition of scar
density. | don't know of any data to indicate the
reliability of MR predicting scar density. | also don't
know of data to predict that density, as noted by the
surgeon at reoperation, predicts how that patient's would
have been before operation. That obviously would be Iimted
to those patients who woul d go back under surgery.

It is clear that it would nake the surgery nore
difficult, but whether it actually predicts the severity of
nerve root inpingenent preoperatively, | don't know of data
to that. It would be a difficult study to do for the
obvi ous reasons.

One of the questions that has been raised is the
di fference between the European and the U. S. studies in
terms of the scar called on the MR studies. | think there
are sone potential MR technical differences that could
account for that, but they are obvious, and |I'm guessing
that they woul d have been addressed in the design of the
study, but I'Il bring up them anyway.

Changes in the dose or the nature of the contrast
material, or the difference in timng between contrast

material adm nistration and i maging could give rise to
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differences in the apparent anount of scar. Wre those
st andar di zed during the study?

DR. ROSS: Yes, they were standardi zed across both
the U. S. and European.

DR. HACKNEY: If there were differences in the
equi pnrent, that is the contrast, and ways that you achi eved
on the imges, the pul se sequences that were used, whether
fat suppression was used, that could also do it; again,
st andar di zed?

DR. RCSS: For the U S. and the European trial,
the index inages, the axial Tl weighted spin echo i mages
were the sane for both the trials. Really the only
difference was one of with the U S. trial comng |later, we
added a fast spin echo and sagittal, instead of demanding a
conventional first and second echo.

DR. HACKNEY: The sagittal wasn't used for the
scar scores then?

DR RGCSS: No.

DR. HACKNEY: Ckay, so | think that that addresses
the issue of whether there is a technical M difference
accounting for this, and there doesn't seemto be. There
are real potential reasons that there m ght actually be

differences. One of themthey nmentioned is whether the
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nature of the lesion in the epidural space initially was
different in these groups, and consequently, whether the
surgery was different.

Another is are there fundanental differences in
t he patient popul ations? Looking at the sane group in a
Eur opean study as in the U S., are there differences in the
proclivity to formscar anong the different patient
popul ati ons? There are sonme suggestions in other parts of
the body that scar formation is not honobgeneous across al
ethnic and racial groups. It is at |east conceivable that
could be a real difference, not an artifact, not a problem
with the study, but an actual, substantial difference
bet ween these patients.

The ot her question of course is whether there are
systematic differences in surgical technique between Europe
and the United States.

Anot her issue about the way the MR study was done,
| think the inclusion of the posterior quadrants causes a
potential problemin interpreting the data. That is, if you
want to tell whether ADCON reduces the amount of scar
formation, if you include the posterior quadrants, you
i ncl ude anot her area where ADCON was applied and scar m ght

form
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The assunption though is that it is predom nant
the anterior quadrants that contain the nerve roots, and
those are the ones were you expect scar to correlate with
clinical score. |If you then defined patients who had
extensive anterior scar and |ittle posterior scar, those
patients would get scored according to their anterior scar,
and you m ght anticipate a good correl ation between scar
ti ssue and clinical outcone.

| f you had peopl e who had extensive posterior scar
wth little anterior scar, they would al so get high scores,
but those high scores mght not correlate at all with their
clinical findings, because the nerve root may not be
traversing the scar.

| don't know how to solve that problem short of
re-anal yzing it, and attenpting to determ ne whether the
anterior scars considered al one, and negl ecting posterior
quadrants woul d change the results either in terns of the
anount of scar that forned, or the relationship between scar
formati on and clinical outcone.

Finally, the problemthat has been raised a lot is
you can show that this causes |less scar to formin the first
pl ace. \Whether that actually is beneficial is based on the

assunption that the presence of this scar is harnful. One
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interpretation of being able to cause a great difference in
t he amount of scar that fornms with a nuch |less dramatic
difference in the clinical outcone is that the scar nay be
an enpty phenonenon that is associated wth, but not
causative of these poorer surgical outcones.

Per haps you found a way to break the |Iink between
scar and clinical outcone so that you suppress the |evel of
scar formation, but you still have a distribution of
clinical outcones. It may not have been the scar per se
that was causing the problem It's an interesting idea to
t hi nk about, and |I think your study raises a fascinating
guesti on.

DR. BOYAN. Thank you very nmuch. Dr. Kerrigan

DR. KERRIGAN. | have two mnor points to add to
this discussion. The one, it was curious, sonebody
mentioned that the reason you didn't see a clinica
i nprovenent at 12 nonths was because of this underlying
natural history of the disease, which nmakes ne think, since
|'"'ma rehab doctor, well, why the heck are doing these in
the first place? But | don't think we're supposed to be
assessing that.

The difference may be between the European results

and the U S. results; perhaps there is a difference in the
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underlying di sease. Maybe the European patients have a
little bit nore advanced -- I'msorry, the other way around
-- the U S. patients may have nore advanced disc
degeneration, and that's why you see sort of overal
increase in scar. Anyway, it just seenms to nme that m ght
expl ain sone of the reason, not the difference in surgical
techni que, or in inmagine.

The other thing is, after all this I'mreally not

convi nced about the effectiveness. I'mtrying to think of
anything that would help show was it significant. If you
see the scarring on an MR, well, what does that nean? W

really care about with respect to clinically, and | think
those nerve roots, that's the key thing. You want a way to
assess if there is clinically significant irritation of that
nerve root.

That brings nme to at | east address the issue of
putting el ectrodi agnostic testing an perhaps a function
assessnment. | knowit's not a clean assessnent, but you
paid the S1 radiculopathy. Doing the Hreflex m ght be
hel pful and quantifiable in saying how nuch of a -- is there
a reduction in root irritation.

DR. BOYAN. Thank you. Dr. Cheng?

DR. CHENG As a panel nenber, we are asked to
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di scern the safety and effectiveness of your product, and |
have just two questions in each realm First with safety,
the product is not intended to be used, and | believe any
patients were excluded fromyour study who had dura tears,
is that correct?

DR. SILKAITIS: In terns of both protocol designs
for US. -- they were to be excluded, but there were
i nadvertent patients who did have dural tears.

DR. CHENG Now you realize if the FDA approves
this product for your intended use, which is for discectony
at one level, this product will be applied or squirted by
surgeons around the world, or at least in the U S at
mul tiple |evels nost |ikely.

In that case, | look at the conplications rate for
t he European study and note that headache is two and a hal f
tinmes, 4.8 percent, over the control group of 2 percent when
your product was used. Do you have any conmment about why
that was the case?

DR. MC KINLEY: As you know fromthe report, that
was not a statistically significant difference, but | would
maybe turn it over to Dr. Hardy, who nay have a coment. W
don't think it is product-related.

DR. HARDY: Gee, there are so many causes of
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headache in a post-operative period. | don't think you can
ascribe this necessary to ADCON or lack of its use. |'mnot
sure you can draw any concl usi ons.

DR CHENG Well, if this product should find its
way beneath the dura, are there any studies show ng what the
harnful effect would be, either animl or human?

DR SILKAITIS: | would Ilike to maybe tal k about
sone of the patients in the clinical trial. First of all,
let me get to the headaches. Sone of those were reported
four or five nonths down the road. So they weren't in the
i mredi at e post-op peri od.

W did have two patients that had dural tears in
the ADCON-L group. Cbviously they got the ADCON- L
treatment. Wat was interesting was that they had virtually
no pain at all. They did not have any conplaints. Wen
they had their MRl done at six nonths, it was discovered
that they had a pseudoneni ngocel e.

So we have a situation where there were two
patients in the ADCON-L group that had dural tears, and
basically they were fine. It was only discovered at the six
month MRl that there was a pseudoneni ngocele. They were
small in size. They were totally asynptomatic. They didn't

know that they had this, and there were no further
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treatnments for that.

DR. CHENG Were there any ani nal studi es about
the intradural adm nistration of your product?

DR. SILKAITIS: The answer to that question is no,
we did not do that.

DR. CHENG CGoing on to the second issue,
ef fecti veness of the product. Again, Dr. Janosky raised a
critical issue, and that is the reliability. | would |ike
to address by question to Dr. Ross yet again. The kappa or
the interobserver variability you quoted was 0.7. That's

not the intraobserver variability, or am| m sunderstandi ng

you?

DR. ROSS: Yes, between readers, not between
nmysel f.

DR. CHENG So you nust have sonme data on what
anot her reader felt was the presence of scar. |In order to

get that interobserver variation, you had to ask anot her
radi ol ogist to review these filns as well.

DR. RCSS: Correct.

DR. CHENG So where is that data?

DR. ROSS: That has not been submtted, but that
has been submtted to a journal. | nean | have it if you

want to ook at it, but you have not seen that before. |Is
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that correct?

DR SILKAITIS: W submtted the validation
report. | think we need to refresh our nenories, because it
was back in Decenber that it was submtted. W can | ook for
it and respond to you.

DR. CHENG | amrather surprised that it wouldn't
have been submtted, because if it validated the findings of
Dr. Ross, it would have strengthened your PMA application
significantly. Since the essence of what we are talking
about here is a reduction of scar, the inpressions of Dr.
Ross' radi ographic reports are essential to the
determ nati on of whether or not your product is successful
or not.

DR SILKAITIS: Yes, we did submt a validation
report in the PMA. Just ny nenory fails nme right now as to
the actual results of that report; the details of it.

DR. CHENG (Okay. Then since we know the
i nt erobservation variation, what about the intraobserver
vari ation?

DR SILKAITIS: |If you can give us a nonment, we
will look for that report.

DR. CHENG  Ckay.

DR. BOYAN. Dr. Bauer, a couple of questions,
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after which we will ask the conpany representatives to step
down, and we'll have a discussion on the FDA questions. So
you are the | ast.

DR. BAUER: Just a short question. | wonder if
t he manuf acturer has prepared a concise list of clains?

DR SILKAITIS: | apologize. W were convening
here to try to find the report. Could you repeat the
guestion, please?

DR. BAUER: Have you witten out a list of clains?

DR. SILKAITIS: Yes, there was a draft package
insert that was initially submtted.

DR. BAUER: | see a package insert, but it's a
three or four page thing. Do you have a specific list of
clains separate fromthat?

DR. SILKAITIS: It is under indications. W had
it up on the screen when we started the presentation.

M5. NASHVAN. Dr. Bauer, could | et us know where
you are |looking in that panel pack, so the rest of the panel
can |l ook as wel|?

DR. BAUER. M/ page nunber is 6580.

DR SILKAITISS Now | would Iike to add one
comment to that. That is draft, and we know we have to work

on it to beef it up alittle bit, because nore information
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was submtted to the agency.

DR. BAUER: |'Ill probably reserve further coment
on this alittle later, but I think that to have the panel
focus on those clains, specifically, the indications, can
maybe facilitate our discussion a little bit.

Concerning this inter- and intraobserver
vari ability, undoubtedly FDA has had the opportunity to
review that data, if we haven't. At |least, | haven't spent
the tine to do it. | wonder if we can ask soneone from FDA
to comment specifically on inter- versus intraobserver
variability?

DR. BOYAN. Could the statistician that revi ened
the data for the FDA pl ease cone forward?

DR BUSHAR |I'mthe statistician that did the
PMA, but | don't renmenber seeing that, or review ng that at
all. Qbviously, it's an extrenely inportant question, but
it just sort of slipped. W didn't look at that. W were
very happy that there was one radiol ogi st who did both
studies, so we were | ooking for consistency, because we know
there is a devil of a difference between radiol ogists. As
far as the validation study, | nmean if it's in there,
didn't see it. | didn't reviewit.

DR SILKAITIS: This was a doubl e-blind,
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controlled, clinical trial. So whatever would happen to the
control group, would also be affected in the treatnment
group.

DR. BOYAN. Dr. Bauer, do you have any ot her
gquestions?

DR. BAUER  No.

DR. JANOSKY: Excuse ne. You answered -- | just
asked that question again about reliability. 1 said, which
way were the errors occurring, and it was answered that it
was clearly in the non-extensive part. So what were you
giving me data fromthen? Was it intra or inter?

DR. MC KINLEY: It is inter.

DR. JANOSKY: And this is that kappa val ue that we
were tal king about before. So | didn't see any intra in the
application. Wre you able to locate it? For this
particular study, that's actually the nost inportant type,
given that you only have one rater doing all the assessnent.

DR SILKAITIS: W have to look for it.

DR. WLKINSON: But it wasn't presented.

DR. BOYAN. What | would like to do now, while you
are | ooking, is give one |ast chance, because | really am
going to make you go sit in the audience here. | really am

going to do it.
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Yes, Dr. Wtten?

DR. WTTEN: | just want to nmake one comment that
the panel m ght want to consider in its deliberations. That
is, there has been discussion this afternoon both about
clinical benefit, and al so about benefit as denonstrated by
the radiologic study. M. Donescus asked a question about
benefit as denonstrated by the radiologic study in
particul ar.

| just want to nention that we have ot her adhesion
barriers that we have approved, not for the spine, on the
basis of surrogate endpoints that were thought to be
clinically relevant, and have sone clinical significance to
the difference denonstrated. So that should be consi dered.

DR. CHENG Are we supposed to consider this
application in conparison to other itens which have been
approved by the FDA, or on the data of this PMA al one?

DR WTTEN: No, it should be considered on the
data of this PVMA alone. |'mjust nentioning that surrogate
endpoint. If it is felt by the panel to be relevant and a
significant benefit denonstrated, could be sonething the
panel coul d consi der.

DR. BOYAN: So | would like to sunmarize the

di scussion, and see if that would be helpful. In this I
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t hi nk we have had a discussion of the MRl technique from an
expert who has certainly presented the opinion, at |east as
| heard it, that the technique used in this study was valid,
and certainly indicated that there was a reduction in scar
over tinme, and that that could be quantitated to at | east
within the limts of the technology at this tine.

| s that an accurate assessnent of what you said,
Dr. Hackney?

DR. HACKNEY: The other thing I would bring up
that I meant to nmention about the kappa scores is that in
radi ol ogi ¢ studies when there is interpretation involved, as
there is in this one, very high kappa scores aren't seen
There was a nice review of this a few years ago, where they
came up with a 0.85 as the functional equival ent of perfect
agreenent. That's about the highest anyone ever finds in
radi ol ogi ¢ studi es where soneone has to nake an
interpretation, not nerely conment on the presence or
absence of a |large, obvious finding.

The other thing that | point out is that if we are
-- ny concern about this is that we have nuch better
evidence that it works radiographically than we do that it
works clinically. To the extent that they are able to

denonstrate a difference based on radi ographi c studies that
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says that whatever the level of reliability was, it was high
enough to permt that.

| f we are concerned about bias that is selectively
favored, calling | ower scores on patients treated with
ADCON, then | think that we are not |looking at reliability
i ssue, we are looking at a bias issue. |If this were a
hi ghly unreliable neasure of scar, then the anticipated
result would be no difference, because it would be too
i npreci se a neasure in order to detect the difference.

So | am nmuch | ess concerned than | think sone
ot her people are about the reliability and precision of the
MR neasurenent. Wat | am concerned about is whether making
the MR scan | ook better in six nonths is the goal. |If the
goal is to nake the patients | ook better, it is not so clear
that this does that.

DR. BOYAN. Thank you very nmuch. That was an
i nportant point.

Then we have two indicators. One is clinical,
that the advantage to the patient, both in terns of the
speed and the quality of their lives follow ng the first
surgery. Then the issue raised by Ms. Donescus, that there
is also an advantage in the second surgery. There appears

to be an advantage in the second surgery that the surgery
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woul d be | ess rigorous because of the potential use of this
pr oduct .

So those are the two issues, clinical
effectiveness to the patient imediately follow ng the first
surgery, as well as the potential for clinical effectiveness
foll owm ng second surgery.

| think that we have certainly heard a | ot of the
i ssues and concerns raised by the panel. | would like to
have one opportunity for any nenber of the panel that would
like to ask a very pressing question that they felt was not
answered by either the FDA or the conpany, and then we'll
ask the conpany to step down. |Is there anyone el se that has
any other question that needs to be addressed?

DR CHENG | don't think ny questions were
answered yet by the sponsor.

DR. BOYAN. (Ckay, repeat your question, because |
t hi nk they have been | ooking for your data.

DR. CHENG Do you have the answer?

DR, SILKAITIS: Could you help us and repeat the
specific question you were interested in?

DR CHENG It dealt wth the intraobserver
reliability and validity in that aspect.

DR. YASZEMSKI: Dr. Hackney, could you repeat what
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you said was an appropriate radiologic kappa? | just didn't
hear you.

DR. HACKNEY: What | was saying was that when you
do radi ol ogic studies that | ook at kappa scores, both inter
and intra, and there is an elenent of interpretation
i nvol ved, as there is here, you don't get extraordinarily
hi gh kappa scores. People disagree with thenselves and with
one another. A kappa score of about 0.85 is the highest you
will see in a study where there is sone sort of
interpretation involved.

Now i f you are tal king about does this patient
have a lung on the left side or not, then you expect to get
extraordinarily high scores, but for interpretation studies,
very hi gh kappa scores don't conme up, and kappa scores in a
0.7 range, you can certainly get higher than that, but that
is not considered a poor reproducibility at all. As | said,
| didn't think that was going to be that nuch of an issue,
or | would have brought sonme of the reference to docunent
t hat .

One of the things about radiology is that the data
you were using is always available to be conpletely
reproduced, and so you see what the |level of reproducibility

of interpretation is.
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DR. WLKINSON: Since the question being asked is
for data that was not included in the PMA, are we allowed to
review that data? | thought that only data that was
available to us prior to this neeting was to be consi dered.

DR. BOYAN. Are you asking about the data that Dr.
Cheng i s asking about?

DR. WLKINSON: The intraobserver data that was
not made available to our statistician or to us.

DR. BOYAN. My feeling is that it's a significant
enough question that it has been raised by several people.
If the data is available here at this neeting, we m ght as
wel | have the answer to it.

DR. MC KINLEY: | found the interobservability
report. That is on page 2894 of the PNA

DR. BOYAN: Thank you. What about the intra?

DR. MC KINLEY: | have not |located the intra.

DR. BOYAN: So if these are the facts, that we
haven't located it, then | think that we can hunt for it
forever.

Then let's go on to the next stage here. Now
suggest that we need a stretch break. Again, |I'm hesitant
to |l et anybody out of the room So the stretch break can

t ake three m nutes.
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[Brief recess.]

Agenda Item: Questions and Voting

DR. BOYAN. We're going to begin this part of this
di scussi on by going through the questions that were asked of
us to consider by the FDA. |I'mnot going to require us to
read through these again. These are pretty |engthy
questions. Just to sinply go to the questions and rem nd
t he panel of what the subject matter, then invite each
menber of the panel to address this.

We'll go around the room [I'Il just pick a place
to start, so that everybody gets a chance. | probably wll
select a starting spot based on subject nmatter.

The first question that they have asked us to
address is the MRl technique. So | think it's an
appropriate place to start with Dr. Hackney, on Question 1A
Does the conpany establish the validity of the MR technique
for evaluating the extent of peridural fibrosis?

DR. HACKNEY: | woul d say yes.

DR. BOYAN. Dr. Hale?

DR. HALE: Based on Dr. Hackney's comments, |
woul d say yes, that they established the validity for

establishing the presence. |I'mnot quite sure how extent is
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interpreted, but | would say definitely they established the

presence of scar.

DR. BOYAN. Thank you. Dr. Yaszenski?

DR YASZEMSKI :  Yes.

DR. BOYAN: Dr. Janosky?

DR. JANOSKY: | would say no, or tentatively
perhaps. | think the issue of reliability, even if we go to

standard of a kappa being 0.85, they are getting val ues nuch
| ess, and there are clearly ways that you can do to try to
up that grade of reliability. So I can't nmake a claimfor
validity without saying the issue of reliability has not
been addressed satisfactorily.

DR. BOYAN. Dr. Laurencin?

DR. LAURENCIN: I'Il say a tentative yes.

DR. BOYAN. Dr. WIkinson?

DR WLKINSON: | also would say a tentative yes

for extent, but certainly not for density of scar.

DR. BOYAN: Dr. Hol eman?

DR. HOLEMAN. | yield to ny nedical coll eagues’
deci si on.

DR. BOYAN: Ms. Donescus?

M5. DOVECUS: | woul d say yes.

DR. BOYAN. Dr. Bauer?



173
DR BAUER: | think that if you take only the data
presented by the conpany, then it would be probable. |
t hi nk that when you take into consideration other factors,
such as previous publications concerning MR and its

identification of fibrosis, then | think a reasonabl e answer

IS yes.

DR. BOYAN. Thank you. Dr. Cheng?

DR. CHENG Strictly the way the question is
worded, | would say no. | think the use of MRl and the

value of it for looking at fibrosis is unquestioned, as Dr.
Hackney has already reiterated, but |I think the validity,
because of the questions raised previously, do not confirm
answering this in a yes.

DR. BOYAN. Dr. Kerrigan?

DR KERRIGAN: | would say, with just one little
concern left over of the validity with respect to ADCON,
whet her that interferes with the MR s.

DR. BOYAN: | would like to now go to the next
part of this question. It is a followon, so we'll start
again with Dr. Hackney. Do the PMA data that we were
presented establish that this MR techni que has adequate
sensitivity to neasure the extent of peridural fibrosis?

DR. HACKNEY: |I'mnot sure how this question is
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meani ngfully different than Question A | don't think the
PVMA did or tried to establish that. | believe that the
accuracy of MR for this purpose, for detecting and
characterizing the location of scar is well established. |
don't think the PMA really contributed to that. | think
t hey gave evidence that shows that it is good enough for
their purpose of this study, is the best I can do of
interpreting it.

So the question | think this is asking is, is this
a useful technique for what they are planning it for?
woul d say yes.

DR. BOYAN. Dr. Hale? | think this question also
i ncorporates the information that was in the peer reviewed
article that was provided.

DR. HALE: | woul d say yes.

DR. BOYAN. Dr. Yaszenski?

DR. YASZEMSKI: | think I'"mgoing to say no, and
|"mgoing to base it on what Dr. Bauer said, that the
previous literature makes nme answer yes to A but that the
data here today taken by thenselves, ny answer to B is no.

DR. BOYAN: Dr. Janosky?

DR. JANOSKY: Was it established in the PVA?

woul d say no.
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DR. BOYAN. Dr. Laurencin?

DR. LAURENCIN: In the PVA? No.

DR. WLKINSON: | would agree.

DR. HOLEMAN: No comment .

M5. DOMECUS: |'m not sure whether or not the PVA
contained a sunmary of the clinical literature is hel ping

ot her panel nenbers say yes to A and no to B, because |
wasn't supplied with the entire PMA, but | am conforted.

DR. BOYAN. The PMA did include the article. At
| east the information that was sent to us did the include
the peer reviewed article.

M5. DOMECUS: Then | woul d say yes to both.

DR. WLKINSON:. But it included only that one
article, not the other articles that Dr. Hackney referred
to.

DR. BOYAN: Yes, Dr. Silkatis?

DR SILKAITIS: W submtted with the PMA,
numerous articles to the FDA. Wether they were part of
your panel packet, I'mnot sure. W also had references in
the PMA to address the MR

DR. BOYAN. | have to say that | think in the
total anmount of docunentation that we received, that those

articles were included. There was boxes and boxes.
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M5. DOMECUS: | just want to nake the panel
menbers aren't confused, and they are saying it wasn't in
the PMA. There is a difference between the whole PMVA and
the clinical study of just this device. So if they are
answering yes to A and no to B, because B doesn't include
the clinical literature, the clinical literature was in the
PMA, so it can be considered in total

M5. NASHVAN. | just wanted to point out for the
record what was indeed sent. W included a panel pack which
i ncluded: FDA reviews; correspondence between FDA and the
firm summary of safety and effectiveness; and FDA' s
description. That was to be used, and panel nenbers were
told that this was to be used as a guide in their review
It was all the information hopefully that they could use to
get a good idea of what was contained in the | believe 40
pound box of volunes that was sent to them

The vol unes to be sent was di scussed between the
manuf acturer and the FDA. The actual vol unes were sent by
Giatech in specific boxes, in individual sets | believe.
Per haps we boxed them but Gdiatech is fully aware of the
information that we sent to each panel nenber. 1In fact, al
the information that we requested from diatech, was then

transferred to the panel nmenbers. So there should be no
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uncertainty that the panel nenbers didn't receive all the
information that you wi shed themto see.

DR. BOYAN: | would like to second that.

Dr. Silkaitis?

DR SILKAITIS: | was just going to add that, yes,
there were reprinted included.

DR. BOYAN. Dr. Bauer?

DR. BAUER: I n responding to the question, |
suppose strictly speaking, maybe not, but | actually thought
it was a pretty good article. Froma practical standpoint,
peridural fibrosis is a reasonable clinical problem If you
are not going to use this nethod, then what el se are you
going to use? | think froma practical standpoint, yes.

DR. BOYAN. Dr. Cheng?

DR. CHENG Yes, | don't think PMA data
established this, but that was not the intent of the PVA. |
did read Dr. Ross' article. | also thought it was a very
good article, and | also agree that MR technique is the
best way of |ooking at this given the inherent disadvantages
that we just discussed today.

DR. BOYAN. Dr. Kerrigan?

DR KERRI GAN: No conmment.

DR. BOYAN. Part C of the sanme question, so we



178
stay with Dr. Hackney. Can a change in MRl scores of
peridural fibrosis in both groups between 6 and 12 nonths be
attributed to clinical changes, or is it possibly due to the
MRl technique? | believe you addressed this earlier, but if
you woul d repeat it, that would be great.

DR. HACKNEY: | don't think it is due to a
difference in the way the MR i mages were acquired. It is |
suppose possible it could be due to a change in
interpretation criteria. It would require again, an
assunption of sone sort of bias in order for that to be
significant issue. | haven't heard any suggestion of that.

As | indicated, | don't find the fact that sone
MRl scores change between 6 and 12 nonths to be surprising
or problematic. That is the expected outcone if you follow
a substantial nunber of people. So | would say it is nost
likely attributed to clinical changes, and definitely not to
technical issues in the way the MR i mages were acquired.

DR. BOYAN. Dr. Hal e?

DR HALE: | would agree with Dr. Hackney. It
doesn't seemto follow that it would be due to the M
technique. Wether it is actually clinical changes or
sonething else, | can't coment on that.

DR. BOYAN: Dr. Yaszenski ?
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DR YASZEMSKI : | answer yes.

3

BOYAN: Dr. Janosky?

DR. JANOSKY: | don't think there is any way to
know what it is due to the protocol that was used.

DR. BOYAN. Dr. Laurencin?

DR. LAURENCIN: | agree with Dr. Hackney.

DR. BOYAN. Dr. WI ki nson?

DR. WLKINSON:. | was struck that the reduction in
extensi ve scar was 26 percent in the ADCON-L group, and 18
percent in the control group, which seens to ne to be nore
t han chance, but | have no way of know ng.

DR. BOYAN. Dr. Hol eman didn't have a response at
this point. M. Donescus?
DOVECUS: | agree with Dr. Hackney.
BOYAN: Dr. Bauer?
BAUER | don't know.
BOYAN: Dr. Cheng?
CHENG | don't know either.

BOYAN: Dr. Kerrigan?

T 3 3 333D

KERRI GAN: | agree with Dr. Hackney.
DR. BOYAN. Ckay, now we've got a new questi on.
First, do we all feel that we have handl ed this question

adequatel y? How about FDA, do you feel that we have given
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you the information you need?

DR. WTTEN: Yes, thank you.

When you read the next question, | would actually,
based on the discussion that was had, want to nmake sure to
clarify the question.

DR. BOYAN. Wy don't you do that now, because |I'm
not going to read the whole question. | was just going to
address this right dowmn to the bottomline. Do the PVMA data
denonstrate a clinical benefit? So nowto you Dr. Wtten.

DR WTTEN: Ckay, that is the part | would |ike
to clarify. | suppose our question could be nore clearly
stated as, do the PMA data denonstrate a clinical benefit,
ei ther neasured directly by clinical endpoint or neasured by
aclinically relevant surrogate?

DR. BOYAN: Did everybody hear that? Wy don't
begin that with --

DR. JANOSKY: Can you pl ease repeat that?

DR WTTEN: Do the PMA data denonstrate a
clinical benefit, either neasured directly by clinical
endpoi nt or neasured by a clinically relevant surrogate?

DR. BOYAN. By surrogate, Dr. Wtten, give us sone
exanpl es.

DR WTTEN. Well, for exanple, we talked a | ot
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here about the pain and about radiologic findings. Pain we
woul d consider a directly nmeasured benefit, but then as M.
Donescus pointed out, then there is the question of whether
the radiologic findings could be considered a clinically
rel evant surrogate as related to sonething el se perhaps.

DR. WLKINSON:. Can | ask for further
clarification?

DR BOYAN. Sure.

DR. WLKINSON: Is it sufficient that this be a
clinically relative surrogate, or also a reliable surrogate?
Because yes, it has rel evance, but the rel evance may not be
significant.

DR. WTTEN: Yes, | shouldn't say just by
clinically relevant surrogate, but denonstrated in a manner

consistent with good scientific evidence.

DR. BOYAN. |I'Il take the courageous first step of
starting, and then we'll go towards Dr. Yaszenski. | would
say that yes, they do. | thought that they denonstrated a

clinical benefit certainly in the European study. The U.S.
study may too soon to neke a final statenment, but it seened
clear to me that there was reduction in pain. |'mnot

know edgeabl e enough to know how significant that was, and |

woul d refer that to Dr. Kerrigan or Dr. Cheng, Dr.
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W | ki nson.

| do think that the data convinced that there was
a clinical benefit in that realm as well as in the positive
effect of the second surgery. That there was a reduction in
scar. Biochemcally, | understand why it took place.
think that there is a biological foundation to the data that
they got, and I'mconfortable with that. | don't think it
i s phenonenology. | think it is real, so ny answer is yes.

Dr. Yaszenski ?

DR. YASZEMBKI: | am going to answer yes, and |'m
going to invoke one of Dr. Wtten's surrogates. 1'll say
that that surrogate will be the MRl evidence of decrease in
peridural fibrosis. The reason | say that is I'mgoing to
submt to all of us that these patients canme to the surgeon
got a diagnosis of sonmething that they and the surgeon
t hought could be treated surgically.

"Il submt that hopefully in a great nunber of
t hese patients, the decrease in their pain was related to
successful choice of a surgical managenent and effective
execution of that surgery, and not solely related to the
devi ce, because as we have heard, there is not a clear cut
rel ati onshi p between the persons who have fibrosis post-

operatively, and linking pain in a causal fashion to that



183
fibrosis.

However, | do think it's a good thing to try to
decrease that fibrosis, and | think the MR shows that.
vot e yes.

DR. BOYAN: Dr. Janosky.

DR. JANOCSKY: | would say yes, but with a very,
very low | evel of confidence in that yes.

DR. LAURENCIN. To make things confusing I would
say yes/no. In terns of the primary outcone, in terns of
the MRI findings, | think the answer is yes, but in terns of
the secondary outcone, in terns of pain relief, ny answer
woul d be no. The question is if soneone does an operation
and you have one day of pain relief, and you do sonething
different with the patient, is that successful ?

Everyone woul d agree no. If it is a week,
probably not. A nonth? Probably not. Six nonths, a year,
|"mnot sure, but certainly the effects in terns of using
the ADCON, in terns of pain, by all the data they have shown
me, really don't carry out to one year. So in terns of
being able to say this is sonething that relieves -- and if
you | ook at their package insert, it says relieves fibrosis
in their clinical sequelae, inplying that the clinical

sequel ae of course is pain.
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That to ne al so connotes sonething that the
clinical sequelae being sonething nore of a long term at
| east at a one year basis. So for that reason | think that
| can't say that it fulfills the secondary outcone.

DR. WLKINSON: | would have to say no. There was
no relief of sciatica in the United States or European
trial. In the published paper, only one of three categories
of type of pain showed correlation. Straight |eg raising
was i nproved nore on the side opposite to the application
than on the side of the application. The wARP data is
suspect, and it was positive only in the United States
study, and negative in the European study.

The Rol and-Morris scale was not convincing as
being of any clinical significance. The MRl correlation
bet ween the extent and the clinical significance of MR was
not established in the prior literature, or in the present
study. Density of scar is probably a much nore inportant
clinical phenonenon than extent of scar.

Finally, when patients were reoperated, dorsal
scar was actually nore firmin those patients at the site of
ADCON appl i cati on.

DR. BOYAN. Dr. Hol eman?

DR HOLEMAN. | will have to say no. It has not
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been convincingly shown that there is a correlation between
scar formation and the occurrence and/or the severity of
pain. For a patient to agree to the insertion of this
device with the hope of pain reduction in the future could
only be based on a theoretically determ ned correl ation, and
not on one that has been pathologically and/or enpirically
val i dat ed.

Based on the discussion this norning, | can only
conclude that with or without this device, there may or may
not be pain. Data collected on a device that is designed to
be clinically beneficial to the patient should clearly yield
statistical significance between groups of patients when
appropriately assessed.

To place a device on the market with the purpose
of satisfactory clinical outcones for the patient, then the
results should clearly show the benefit. To reduce the
identification of clinical benefit to a question of
statistical significance in ny mnd, mnimzes the
i nportance of the patient, and the resulting quality of
life.

M5. DOMECUS: | think the clinical benefit has
been denonstrated. | think it is inportant to understand

the different data sets that are put before us, and the
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validity of them The PMA, as | understand, was based on
the pivotal European trial, and that was set up to be a siXx
mont h study, and that data was supportive.

| think that the data points that are troubling to
the panel is the 12 nonth data fromthe European study,
whi ch was not part of the original study design. By the
way, that P value is 0.06, which is a coment | nade earlier
about how cl ose the nunbers are; and the six nonth data in
the U S. study.

Again, the 12 nonth European tinme point, and the 6
month U.S. time point, to not have sufficient nunbers yet
for statistical power, so | don't that the not statistically
significant results should be held agai nst the manufacturer
at this point.

| also think with regard to Dr. Yaszenski's
coments that | agree that a reduction in fibrosis should be
considered a surrogate endpoint. There is a significant
anmount of effort on industry's part to cone up with devices
that prevent adhesions. | see a lot of effort in the
medi cal community in ternms of clinical literature and
surgi cal technique to prevent adhesions.

It was suggested that adhesions are a bad thing,

and anything you can do to prevent themis good. Even they
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are maybe sonewhat -- the strength of the correlations isn't
conforting at all time points, | think that it is just

intuitive that a reduction of fibrosis is a clinical

benefit.

DR. BOYAN. Thank you. Dr. Bauer?

DR. BAUER: | appreciate the comments Dr. Hol eman
just made. | think those are quite relevant and good
observations. Having said that, | still amgoing to respond

yes, essentially echoing the comments of Dr. Yaszenski.

DR. BOYAN. Thank you. Dr. Cheng?

DR. CHENG Do the PMA establish clinical benefit?
Yes, although I think it is quite | ow

DR. BOYAN. Dr. Kerrigan?

DR. KERRIGAN. | think they probably do not for
the reasons | have said before. | don't think that the
clinical findings are that significant. The pain doesn't
seem al t hough statistically significant, in one part of the
study doesn't seemto be really clinically significant. |
have an inkling that it could be denonstrated, but the data
as they are, | can't say that they do.

DR. BOYAN: Dr. Hackney?

DR. HACKNEY: Since we have a two part question,

"1l have a two part answer. | think clinically the
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clinical advantage that they have actually denonstrated I
woul d consi der marginal at best, and | would answer no to
that part of it. dinically relevant surrogate, a weak yes.
| think they clearly denonstrated a difference.

The question is, howrelevant is this MR
difference that they have been able to denonstrate? |If we
say yes to this question, we would be hoping that the M
difference is really the truth, and that for sone reason we
have underestimated the clinical difference in this study,
and perhaps if we had a nuch |l arger group of patients, the
clinical results would track the MR results, but at the
nmoment we have good MR results, and very weak clinical
results.

Unl ess our goal is to nake the MR i mage | ook
better, and the surgeons have raised the possibility that
maybe sinply reducing scar isn't in and of itself good, even
if we can't prove the clinical utility here, so | would give
it a weak yes for clinically relevant surrogate, and a no
for current clinical direct neasures.

DR. BOYAN. Dr. Hal e?

DR. HALE: | would answer yes, based primarily on
the MR findings, and also the data related to the

reoperation group. Wth regards to the secondary outcone
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criterion, particularly the pain scores as 12 nonths, those
are certainly | ess convincing.

DR. BOYAN. Thank you. W have an opportunity
here to ask FDA if we have answered that question
sufficiently?

DR. WTTEN: Yes, thank you.

DR. BOYAN. (Ckay, we're on to the label. So
everybody has a draft of the label in their panel pack. The
question here is can the PVA data be extrapol ated to include
a generalized use for |unbar surgical procedures?

Let's start that one wth you, Dr. Laurencin.

DR. LAURENCIN: | would say no, and the reason is
that | don't see enough information regarding the effects on
the dural or the sequelae after a dural tear.

DR. BOYAN. Dr. WIkinson?

DR. WLKINSON: | would say no. A spinal
procedure that does not reach the dura, would not be
affected by this product.

DR. BOYAN: Dr. Hol eman?

DR. HOLEMAN: | yield to a nedical decision.

DR. BOYAN. Ms. Donecus?

M5. DOVECUS: | echo the consuner representative's

comrent s.
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DR. BOYAN. Dr. Bauer?

DR. BAUER: Lunbar surgical procedures is too
vague, and | would suggest that it be altered to reflect
t hose procedures that were used in the study.

DR. BOYAN. Dr. Cheng?

DR. CHENG | am wondering what |unbar surgical
procedures is the FDA asking about?

DR. BOYAN. Could we have clarification fromthe
FDA?

DR WTTEN: Qur question is reflective of what
| abeling is requested by the sponsor. The sponsor is
requesting this indication for use during | unbar surgical
procedures. So what we would like is sone help fromyou al
in clarifying how specific that needs to be.

DR. BOYAN. You want us to provide you sone
[imtations or some guidance. So | think that Dr. Bauer has
gi ven sone guidance. Dr. Cheng, that's the goal.

DR. CHENG Well, then | would probably nodify
that to insure that this is in the absence of intradural
exposure, and for application when there has been
deconpressi on or discectony.

DR. BOYAN. Dr. Kerrigan?

DR. KERRIGAN. It's beyond ny expertise.
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BOYAN: Dr. Hackney?
HACKNEY: | defer to the surgeons.

BOYAN: Dr. Hal e?

T 3 33

HALE: |I'mnot sure that | can directly answer
this either, but Dr. WIkinson raised a concern earlier that
woul d affect ny consideration of this, and that was that he
guestioned or inplied that the results of the surgery were
dependent on the anount of bone that was renbved, or there
was sone question as to whether that was the case. That
seens to be directly relevant to this question.

DR. BOYAN. Dr. WI ki nson?

DR. WLKINSON. Well, I think the point | would
make in response to this question is that the device is
intended only for epidural use. So spinal procedures that
are done inside the dura shouldn't be applicable.

Procedures |like a posterior fusion with pedigal (?) screws,
where the dura is never exposed, this device would have no
applicability.

So if you expose the dura and keep the dura
intact, that is what was studied. Al these other things
weren't studied. It is probably unsafe to put it in the
subar achnoi d space, which is clearly a lunbar surgica

procedure. It's probably unnecessary to put it outside the
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pedi gal s.

DR. BOYAN. Dr. Yaszenski?

DR. YASZEMBKI: |1'mgoing to vote no for the
reasons that have been brought up, and one other concern
that | wll nmention. That is when review ng the data that
was given to us, all the data is for one | evel procedures.
If it is extrapolated, and as an exanple, if sonmeone did a
procedure where they exposed the dura fromL1 to S1, and
then covered the entire length, we m ght perhaps experience
an unknown sequel a of that based upon the volune of naterial
that woul d be put over that extent.

| would Iike to see sone data that includes higher
vol unes of the material over several |evels before | would
be confortable saying that. As an exanple in other
resorbable materials, occasionally when the size of the
devi ce gets very | arge, depending upon the nature of the
bi odegradati on, and when the mass load is rel eased, sone
| ocal tissue problens occur.

So | think I would stick to the data that was
presented, which is one | evel data.

DR. BOYAN. Thank you. Dr. Janosky?

DR. JANOSKY: |'IIl defer.

DR. BOYAN: Any other comments on the | abeling?
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DR WTTEN: That's what | was just going to ask,
if there were any other comments on the | abeling.

DR. BOYAN. | think that there may be sone just --
Dr. Hackney?

DR. HACKNEY: | think it was raised before that
the | abeling doesn't really address the issue of clinical
efficacy of this. | think that sonewhere in there, the
| argely negative clinical outcone associated with this
product should be indicated in the |abel.

DR. BOYAN. There are a few mnor things. One
thing we mght do is provide -- if we have specific wording
i ssues or other things, provide that to Ms. Nashman, and she
can then convey it to the FDA

| would |i ke to state though that from ny point of
view, as people are becom ng nore and nore sophi sticated,
that | would like to see a greater detail than polyglycan
ester. | think this is a specific polyglycan ester, and its
strength is that it is sulfated, that is not a neutral one.
| wouldn't want to have a situation arise where soneone
m ght becone confused as to what you are putting there. So
| would clearly state what the conponents are.

The other thing that hit me as | |ooked at the

adverse events is when | conpare controls to ADCON-L, for
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reasons that aren't clear to ne, the order of the first two
adverse events has been switched, and it nakes ne, the
reader wonder if | had a patient that | was nore worried
about a sensory deficit wth, | would give them ADCON-L, and
if I had a patient that | was nore worri ed about a notor
deficit with, I would give themthe control

Maybe that's not what you intended. WMaybe that is
a typo. So you mght want to | ook at your |abel really
cl osel y.

Any ot her comments?

DR. WLKINSON. | mght just comrent that
certainly agree with Dr. Yaszenski that there may be quite
significantly different toxicities if the material is
applied over a very |large extent of exposed dura, as opposed
toalimted extent.

DR. BOYAN: All right, so this section is brought
to a close. Now, one last thing before we get to the voting
in a nonent. Any issues that are rankling that need to be
dealt with? Any last mnute discussion itens that need to
be di scussed?

See none, I'mgoing to turn the table back over to
Ms. Nashman, who is going to read us our instructions.

M5. NASHMAN:.  Panel reconmendation options for
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pre- mar ket approval applications. The nedical device
anendnents to the federal Food, Drug, and Cosnetic Act
require that the Food and Drug Adm nistration obtain a
recomendati on from an outside expert advisory panel on
desi gnat ed nedi cal device pre-market approval applications
that are filed with agency.

The PMA nust stand on its own nerits, and the
reconmmendati on nmust be supported by safety and effectiveness
data in the application, or by applicable, publicly
avai lable information. Safety is defined in the act as
reasonabl e assurance based on valid scientific evidence that
t he probable benefits to health under conditions of use
out wei gh any probabl e risks.

Ef fectiveness is defined as reasonabl e assurance
that in a significant portion of the population, the use of
the device for its intended uses and conditions of use when
| abel ed will provide clinically significant results.

Your recommendation options for the vote are as
fol |l ows:

1. Approval. There are no conditions attached.

2. Approvable wth conditions. You may recomrend
that the PMA be found approvabl e subject to specified

conditions such as resolution of clearly identified
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deficiencies which have been cited by your or by FDA staff.
Prior to voting, all the conditions are discussed by the
panel and |listed by the panel chair.

You may specify what type of followup to the
applicant's response to the conditions of your approval
recommendati on you want, for exanple, FDA or panel. Panel
followup is usually done through homework assignnents to
the primary reviewers of the application, or to other
specified nenbers of the panel. A formal discussion of the
application at a future panel neeting is not usually held.

| f you recommend post-approval requirenents to be
i nposed as a condition of approval, then your recomrendati on
shoul d address the follow ng points: (a) the purpose of the
requirenent; (b) the nunber of subjects to be eval uated; and
(c) the reports that should be required to be submtted.

3. Not approvable. O the five reasons the act
specifies for denial of approval, the follow ng three
reasons are applicable to panel deliberations: (a) the data
do not provide reasonabl e assurance that the device is safe
under the conditions of use prescribed, recomended, or
suggested in the proposed | abeling; (b) reasonabl e assurance
has not been given that the device is effective under the

conditions of use prescribed, recommended, or suggested in
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the labeling; and (c) based on a fair evaluation of the al
material facts in your discussions, you believe the proposed
| abeling to be fal se and m sl eadi ng.

| f you recommend that the application is not
approvabl e for any of these stated reasons, then we ask you
to identify the nmeasures you think are necessary for the
application to be place in an approvable form

It is noted that followi ng the voting, the chair
wi || ask each panel nenber to present a brief statenent
outlining the reasons for their vote. Traditionally, the
consuner representative and the industry representative do
not vote, and Dr. Boyan as chairperson votes only in the
case of a tie.

Dr. Boyan.

DR. BOYAN. Thank you. Before the begi nning of
the voting process, | would like to nmention for both the
panel's benefit and for the record, the votes taken are
votes in favor of or against the notion nmade by the panel.
Votes are not for or against a product.

| would ask Dr. Bauer if you would like to |ead
wi th the notion?

DR. BAUER: Thank you. | would like to nove

approval pending resolution of only a few m nor points.
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Those points again relate to what | interpret essentially as
clains as are listed on the package insert.

We have tal ked al ready about the statenent in
par agraph three that currently reads, "ADCON-L anti-adhesion
barrier gel is indicated for use during | unbar surgical
procedures, providing a tenporary physical barrier to
i nhibit post-surgical peridural fibrosis and adhesions, and
their resultant clinical sequel ae."

There are several parts to this statenent. The
first relates to the "lunbar surgical procedures.”™ | would
suggest that FDA and diatech work together to cone up with
wor di ng that appropriately reflects the procedures that were
studied in the PVA

Secondly, reflecting Dr. Laurencin's comrents
earlier, | would suggest that diatech work with FDA to cone
up with nutually agreeabl e wordi ng concerning the phrase,
"the resultant sequel ae."

Finally, on the |ast paragraph of that first
colum, | would truncate that paragraph sinply to read, "As
wi th any resorbable, inplantable nedical device a transient
foreign body reaction may occur."

That's all.

DR. BOYAN. Ckay, let ne see if | can repeat back
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what you just said. You are noving approval with conditions
that FDA and diatech are to work together to find
appropriate wordi ng which would reflect the actual
procedures done, the actual sequelae, and the -- | forget
the word for it. I'lIl come up wwth it in a second, but it
has to do with foreign body reaction, as well as appropriate
changes to the labeling. Wuld you add that?

DR. BAUER  Yes.

DR. BOYAN: Okay. |Is there a second to that
not i on?

DR. HACKNEY: Second.

DR. BOYAN. A second fromDr. Hackney. W have a
notion on the floor, and we can now have di scussion of the
nmotion. Comments? Any di scussion?

DR. LAURENCIN: | would propose just a small
anendnent to the notion. That is the fact that perhaps
there should be a line that states that |Iong termclinical
benefit in terns of pain relief with use of the ADCON has
not been denonstr at ed.

DR. BOYAN: |Is that an acceptabl e anendnent to
you, Dr. Bauer?

DR. BAUER  Yes.

DR W LKI NSON: Second the anendnent.
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DR. BOYAN: Any other comments that we need?

DR. YASZEMSKI: 1'd like to suggest we are
di scussing the label, and with respect to the label | would
like to suggest as | did before, that it be nodified to
reflect single level application, and that the effectiveness
statenment, rather than saying the resultant clinical
sequel ae of peridural fibrosis, sinply state that the data
have shown a decrease in peridural fibrosis.

| think, going along with Dr. Boyan's
recommendation, | would like to see the | APAC(?) chem ca
name for the polyglycan used.

| have one comment not related to the package
insert. W have discussed before fromDr. Cheng's and Dr.
Janosky's comments about the intraobserver reliability. |
woul d |i ke to ask the sponsor to present that material to
FDA for evaluation. That's all.

DR. BOYAN. |Is there a second to that anmendnent?

[ The notion is duly seconded. ]

DR. BOYAN. Is that anendnent acceptable to you
Dr. Bauer?

DR. BAUER  Yes, it is.

DR. BOYAN: Any ot her anendnents?

DR. CHENG | would like to add an anendnent.
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DR. BOYAN: Yes, Dr. Cheng?

DR CHENG | think the notion would be nore
acceptable to ne if the foll owi ng anendnent was nmade. |
guess | would like to see the FDA have a little less wggle
wormin terns of their wording. For the indications,
woul d specifically list what this study |ooked at, and that
was one | evel discectony.

| would i ke to see all clains for pain relief
removed, and therefore no further comrent is probably
required, or a comment inserted as Dr. Yaszenski | ust
i ndi cat ed.

In the contraindi cations paragraph for the | abel,
| would indicate that subarachnoid exposure is a
contraindication to use of the device, because we have no
known facts about the safety and efficacy in that situation.

In addition, the |ast amendnent | would like to
add is that in the | abel under the clinical investigation
portion where the sponsor describes the doubl e-blind,
controlled, clinical investigation that was perforned, |
woul d actually list the data fromthe European study. |It's
just a snmall table. W have it in our packets as Table 1
where the percent of scar over 6 and 12 nonths is identified

with the statistical significance.
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| would al so add a sentence clarifying that, which
may be a benefit to surgeons considering use of this device.
The statenent woul d read, "Although substantial peridural
fibrosis occurred in both groups, there was a slight benefit
in the ADCON-L group upon statistical analysis.” So that
may put this in a better context for the surgeon to consider
use of this device.

DR. BOYAN: Is there a second for that anmendnent?

DR. W LKI NSON: Second.

DR. BOYAN. A second by WIkinson. |Is that one
acceptable to you, Dr. Bauer?

DR. BAUER. That's getting pretty conplicated.

DR. BOYAN: This is going to be inpossible for ne
to read back to you all. | hope you are renenbering it as
we go along. Are you witing it all down? Good.

DR. BAUER: Could the points be summarized before
we vote on it?

DR. BOYAN. You want them summari zed before you
agree to accept the amendnent ?

DR. BAUER: Yes, | woul d.

DR. BOYAN. COkay. Approval with conditions that
FDA and Giatech work together to find appropriate wording

that reflects the actual procedures that were done; the |ist
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t he expected sequel ae; and that --

M5. NASHVAN. Are we still working with renoving
the result of clinical sequelae or are we changing that to a
decrease in peridural fibrosis?

DR. LAURENCIN: | think the anendnent was to
remove that.

DR. BOYAN. That's right, and we're going to
decrease peridural fibrosis, but then we have an adj ustnent
to that fromDr. Cheng, which is --

M5. NASHMAN. Dr. Cheng, help us out there.

DR. BOYAN. Wait, we're not to Dr. Cheng' s stuff
yet. We're changing that to decrease in peridural fibrosis.
Then we are going to make appropriate changes to the
| abeling. The clains now are going to be specific to a one
| evel discectony. Al clains for pain relief will be
removed. The contraindication will be included, and |
started off with subarachnoid, and then you had the whol e
phrase for the condition which I m ssed the ending, but it's
the condition of the inflammation.

DR. BAUER. It's in the tape.

DR. BOYAN. Al right, it's in the tape; that it
be included as a contraindication. It should also list in

the | abel, the data of the European study as a table, and
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there should be a sentence that clarifies that although
there was substantial peridural reduction in fibrosis, and
then Dr. Cheng, you need to finish, because | got cut off.

DR. CHENG | stated that although there was
substantial peridural fibrosis associated with both
treatnent groups, there was a slight benefit in the ADCON-L
treated group upon statistical analysis. That is with
reference to the peridural fibrosis as indicated by the data
which is presented in the table, which | requested insertion
in the | abeling.

DR. BOYAN: So Dr. Cheng's benefit would in effect
negate the prior anmendnent on long termclinical benefit in
ternms of pain relief.

DR. LAURENCIN. No, I'd like to have that there
too, and the fact that the clinical benefit, long termpain
relief has actually not been establi shed.

DR. BAUER. Well, | have m xed feelings about this
pai n busi ness, because | think there is sone evidence of
pain relief six nonths. Again, |I'mnot exactly sure what
the best wording for that is, but I don't think that |I'm
confortabl e necessarily precluding that from being included.
| think again, that is sonething that FDA coul d probably

wor k out .
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DR. LAURENCI N: Let ne just say fromny experience
in ternms of orthopaedic devices and in terns of having
ort hopaedi c devices sold to ne on a daily basis with people
comng, with vendors, the worry |I have is that a new
material that is an anti-adhesion material, anti-fibrosis
material will sold not by the people here, not by the people
who are making it, but through vendors as a pain relief type
of material.

| think that sonehow there has to be sone
information that lets the surgeon know that long term there
are no studies that say long termthis is going to --

DR. BAUER: | agree conpletely with your comments
about long term |'mtalking specifically about the six
nont hs.

DR. BOYAN. Dr. Kerrigan, did you want to add
sonething to the discussion?

DR KERRIGAN: | don't think it's been
denonstrated. Maybe sone of us feel it has been
denonstrated; sone of us feel it hasn't, but |I really don't
think it was denonstrated. W mght think that it coul d.
Maybe with a really large end we would see sone pain relief,
but | don't think you can put sonething on the |label if it

hasn't been denonstrated, because that's what you are
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telling the patient.

DR WLKINSON: | entirely agree with Dr. Kerrigan
that the one denonstration of pain relief is in the wARP
score. That was only at six nonths in the European study,
and was not reproduced in the U S. study. | see no
convi nci ng proof of pain relief.

DR. BOYAN. | think Dr. Bauer, that we've got a
good claimthat there is a reduction in peridural fibrosis.
Maybe we should go with the flow here.

DR. YASZEMSKI: | have a qui ck point of
clarification. | heard nmy recommendation for single |evel
get translated into a recommendation for discectony only. |
feel | would nmake it sonewhat nore general, and say single
| evel posterior |unbar |am nectony, as it was presented in
the data, which can be single |evel posterior |unbar
surgery, which can be a discectony or other posterior
pr ocedure.

DR. CHENG Yes, | nmde that amendnent. | would
agree with that.

DR. LAURENCIN: | think that what Dr. Bauer is
saying is that you agree that sone wording saying that |ong
termclinical benefit in terns of pain has not been

denonstrated. Your question is whether there should be even
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sonet hing that says there is data to suggest that there is a
six nonth benefit. You' re saying that that probably
shoul dn't be in?

DR. BAUER: That's correct.

DR. BOYAN: It could be qualified that there may
be. If it is qualified, perhaps it wuld satisfy both
physi ci ans.

DR. BAUER: | think that is basically correct.
think that some wording could be worked out that would all ow
a w ndow of saying sonething related to pain relief that can
be supported statistically at the six nonth w ndow.

DR. CHENG Wat woul d you suggest, Dr. Bauer?

DR BAUER: Well, | think that the activity-
related pain is, although you obviously disagree with ne, |
think that in this study, the manufacturer's claimat the P
0.026 level is reasonable, as stated in the |ast page of
their | abeling recommendati ons.

DR. BOYAN: What do you think?

DR. CHENG | would be nore confortable with Dr.
Laurencin's statenent. As an orthopaedi c surgeon | deal
with the vendors and representatives all the tinme. They are
going to be in every doctor's office stating this device

relieves pain.
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DR. WLKINSON: As a point of order, it is
possible to vote on the anendnent first, and then the
not i on.

DR. BOYAN. To vote on the amendnent? That's
true. That's exactly true. W don't have to have Dr. Bauer
have a friendly acceptance of the amendnent. There is not
going to be a friendly acceptance of that anendnent.

DR. BAUER: Perhaps we should vote on that
amendnent .

DR. BOYAN. Let's vote on the anendnent. So we
have an anendnment. The anendnent on the floor, if | can
state it correctly, is to renove all clains for pain relief,
but to include a sentence that says that long termclinical
benefit in terns of pain relief has not been shown. That is
the total anmendnent. So there would be no statenent that
there could possibly be any relief, and there is a clear
statenent that long termbenefit of relief of pain has not
been shown.

We have that anendnent. W had a second to the
anmendnent too, didn't we? So now we can vote.

DR. LAURENCI N: That anendnent al so includes
wor di ng regardi ng one | evel ?

DR. BAUER: That's a separate anendnent.
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DR. BOYAN. That one has al ready been accepted |
think. It has already been nmade, fixed, noved around,
accepted by the original notion maker. So this is just the
pain anmendnent. All in flavor of the anmendnent, raise your
ri ght hand.
M5. NASHVAN. |'msorry, you can't do that. For
the record, everybody needs to state how they are voting.
DR. BOYAN. You're right, it has to be oral. So
let's begin with you Dr. WI ki nson.
DR. WLKINSON: | vote to approve this anmendnent,
that is, deleting clainms for pain relief.
DR. BOYAN. Dr. Laurencin?
LAURENCI N Yes.
BOYAN: Dr. Janosky?
JANOCSKY: | agree with the anendnent.
BOYAN: Dr. Yaszenski ?
YASZEMSKI :  Yes.
BOYAN. Dr. Hale?
HALE: No.
BOYAN: Dr. Hackney?
HACKNEY:  Yes.

BOYAN: Dr. Kerrigan?

T 3 3 3 333D ID

KERRI GAN:  Yes.
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DR. BOYAN. Dr. Cheng?

DR. CHENG Yes.

DR. BOYAN. Dr. Bauer?

DR. BAUER:  No.

DR. BOYAN. So we have two that are voting agai nst

t he amendnent, and seven that are voting for the anendnent.
So the anendnent carri es.

[ Wher eupon t he anmendnent was approved in a vote of
7 for/2 against.]

Now we have a notion on the floor that has al
those parts to it, plus this new amendnent, and we have a
second. Are there any other changes or suggestions that we
would i ke to articul ate before we have a final attenpt to
read the notion?

Hearing none --

DR. CHENG | would like to bring one other item
up for discussion.

DR BOYAN:. Yes?

DR. CHENG That relates to Dr. WIKkinson's
comment about conparison to fat graft. | don't have a
strong feeling one way or the other. There is no claimnmde
for it being better than a fat graft, however, perhaps there

shoul d be sone wording in there in regards that there is no
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benefit in conmparison to a fat graft either. | don't know
how the rest of the panel feels about that.

DR. BOYAN. So at this point you are proposing
that there be a statenent included that makes sonme comment
about there has no --

DR. CHENG | have not proposed an anendnent. |
woul d i ke the panelists' feeling about that; specifically

t he surgeons.

DR. YASZEMBKI: | would respectfully state that it
woul d be okay to leave it as it is. | think I, as a
practicing spine surgeon, when | read that, | would draw ny

own concl usi ons about the absence of a conparison.

DR LAURENCI N: | agree.

DR WLKINSON:. | don't think it needs to be in
the device labeling, but it certainly needs to be in the
summary of safety and effectiveness that this nmaterial was
not tested against fat grafting, even though the
manuf acturer declares that to be the current standard.

DR. BOYAN. FDA, did you hear us on that one?

A notion on the floor ready to vote. Do you want
to read through it one nore tine? |'magoing to have M.
Nashman read through it.

M5. NASHVAN. | f we have butchered any portion of
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your anendnent, please pipe up, because |'mgoing to be
readi ng, and not |ooking for your hands.

The notion on the floor is to suggest conditions
of approval based on the followi ng condition, which is a
rat her | engthy anendnent to the package insert, which is
going to specify the |unbar surgeries which can be
performed; specify that there is a decrease in peridural
fibrosis; specify the potential for a foreign body reaction.
That was the initial amendnent as stated by Dr. Bauer

It was then anended further by the panel that |ong
termclinical benefit of pain relief has not been
denonstrated, and therefore all pain clainms should be
renoved

You need to reflect single |evel posterior |unbar
surgery is what this device is indicated for.

I nclude the full chem cal name within the package
i nsert.

This is outside of the package claim that the --

DR. WLKINSON: | think it was single |eve
posterior disc surgery.

DR YASZEMBKI: | didn't say fusion, but what was
presented, ny reading of the PMA was that it was

| am nectom es and hem | am nectonmi es, | am notom es, and
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hem | am notom es. That is what | neant by posterior |unbar
surgery, but | certainly did not nean fusion surgery, but |
did nean nore than sinply disc excisions, because a
| am notony or a | am nectony could be done for other reasons.

DR. WLKINSON: So single |evel |amnectony or
| am not ony?

DR YASZEMSKI :  Yes.

DR. BOYAN: Let the tape so reflect that
clarification.

M5. NASHMAN:. So that was just changed to refl ect
a single level of posterior |amnectony or |am notony
surgery. This is out of the context of the package insert.
You would |i ke the sponsor to present the intrasobserver
data. Back to the package insert, contraindicate
subarachnoi d exposure, and include Dr. Cheng's statenent --
and Dr. Cheng, please pay particular attention, because |'m
not sure if | caught this -- although substantial peridural
fibrosis has occurred, there is a slight statistical benefit
for the use of ADCON-L device. Then reference the data.
|"'mnot quite sure which data you are referencing.

DR. CHENG The data I'mreferencing is the actua
hard data fromthe European study, submtted as Table 1 in

t he handouts which the FDA supplied to us today.
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DR BOYAN: Wi ch should be included in the
package insert?

DR. CHENG The comment which | rmade, | wll
repeat it again, although substantial peridural fibrosis
occurred in both treatnent groups, or perhaps | should say
in both experinental groups, there was a slight benefit in
the ADCON-L group only upon statistical analysis.

M5. NASHMAN:.  Thank you.

DR. BOYAN. All right, let's begin the vote.

W'll begin with the naker of the notion, Dr. Bauer.
DR, BAUER: | vote yes.
DR. BOYAN. Dr. Cheng?
DR. CHENG | would vote yes.
DR. BOYAN. Dr. Kerrigan?
DR KERRIGAN: | vote yes.
DR. BOYAN: Dr. Hackney?
DR HACKNEY: Yes.
DR. BOYAN. Dr. Hal e?
DR HALE: Yes.
DR. BOYAN. Dr. Yaszenski?
DR YASZEMSKI :  Yes.
DR. BOYAN: Dr. Janosky?
DR JANOCSKY:  Yes.
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DR. BOYAN. Dr. Laurencin?

DR LAURENCI N:  Yes.

DR. BOYAN. Dr. WIkinson?

DR W LKI NSON:  No.

DR. BOYAN:. That's it. So the notion carries. W

have one vote agai nst and ei ght votes for.

[ Wher eupon the notion was approved by a vote of 8
for/1 against.]

Now | et's go back around the room and get the
comments as to why you voted the way you did.

Dr. Bauer?

DR. BAUER. This was a |large, random zed study
with a lot of patients, trying to nmeasure what anatom cally
is a fairly subtle change, but can be responsible for
significant patient norbidity. | think this is difficult to
measure, and the nmeasurenent thereof has been one of the
t hi ngs we have been struggling wth.

| don't think this is a newmracle drug. It is
not a new penicillin, but I think it is reasonably safe and
efficacious for the uses we have descri bed.

DR. BOYAN. Dr. Cheng?

DR. CHENG | think that sunmarizes ny feelings as

wel | .
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DR. BOYAN. Dr. Kerrigan?

DR. KERRIGAN: | don't have anything to say.

DR. BOYAN: Dr. Hackney?

DR. HACKNEY: | think it is safe, and hope that
wi th nmuch | arger studies, the value that they showed on MR
Wl be expressed in clinical value as well.

DR. BOYAN. Dr. Hal e?

DR. HALE: | think the data that was presented
showed this to be a safe device, and that there is a
clinical benefit, however marginal that m ght be.

DR. BOYAN. Dr. Yaszenski?

DR. YASZEMSKI: The data denonstrated safety to ny
satisfaction. | think that again, the relationship between
the presence of fibrosis and the occurrence of post-surgical
pain is certainly not one-to-one, but | think that it is
showi ng that the product did denonstrate a decreased net
fibrosis as a step in the right direction, and that | think
i s adequate efficacy for this purpose.

DR. BOYAN: Dr. Janosky?

DR. JANOSKY: Nothing to new add.

DR. BOYAN. Dr. Laurencin?

DR. LAURENCIN. | do think it is safe efficacy-

wise. It's real efficacy at this point may be just in the
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fact of reducing scar and maki ng revision surgery a bit
easier. Hopefully if the study continues, perhaps the
package insert could be changed over the years as they get
nore dat a.

DR. BOYAN. Dr. WIkinson?

DR. WLKINSON: | nust say that the emascul at ed
wording is nuch attractive to me than the original wording,
however, I'mstill not convinced that there is any clinical
significance to the MR findings that were denonstrated. |
would |i ke to say that having been here as a clinician,
having tried to do clinical work, | recognize it is nuch
easier to criticize the work of others than to do good
clinical studies. | hope these investigators keep working.

DR. BOYAN: Thank you very nmuch. W have sone
| ast mnute instructions from Ms. Nashman.

M5. NASHVAN.  Thank you, 1'Il be very brief. |
woul d Ii ke to take a nmonment and thank all of the panel
menbers, especially in light of the very |long day we had
yesterday, and the conplex material that we | ooked at on
bot h days.

| need to go through sone procedural points
describing what to do with all the information that you have

in front of you, and information that you probably have in
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your offices in boxes.

| have included in a blue folder either today or
yesterday Federal Express |abels. You can FedEx the
material back to nme. There is a sheet also that you need to
i ncl ude, which references the docunent nmail center, which
tells themto destroy the material, and not to ship it back
to my office. | don't want to see it anynore either.

Third, it's also an option for you to | eave al
the material that you have here, you can |leave it here. You
can leave it right at your desk. Please put your nane tag
on top of it. O you can deposit it behind you. There is a
stack of things going.

Also in the blue folder I have a certification
statenment, where you will sign a statement stating that you
have either personally destroyed your information, or you
have returned it to nme either at the neeting or back at the
office. | need that information faxed to nme or mailed to
me. W need to use that for our counting.

That is the end of ny little procedural things.

Dr. Bauer?

DR. BAUER. So can we shred it ourselves?

MS. NASHMAN:.  You nay shred it yourself and just

send nme the certification, whichever is easiest for you.
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Dr. Wtten, do you have any cl osing remarks?
DR. WTTEN: | just want to thank everyone.
know I shouldn't thank themat length at this point.
woul d like to thank everyone for participating, the panel,
t he audi ence, and the sponsor as well.

[ Wher eupon the neeting was adjourned at 2:41 p.m]



